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E very urologist is familiar with the 
variations In shape siae and location 
of kidney pelves Six years ago it 
to US that, from the standpoint of 
hydrodynamics, this variation might be a 
factor m invitiiig pathological changes such 
“ pytlonephntis — pyogemc or tuberculous — 
stone formation, nephi^gia and hzematuna 
It has long been recomlzed that a completely 
duplicated kidney pelvis and ureter though a 
congenital malformation may serve an indi 
vidual perfectly for a lifetime But it is also 
^ell known that m such kidneys drainage 
la frequently unsatisfactory predi^xising to 
pathological change With this in mmd we 
undertook a study of less complete abnor 
uialities that is pelves which whfle classified 
as normal might m the process of emptying 
permit either constant or temporary stasis of 
*tnall amounts of unne, m or m certain 
^rtions of the kidney pelvis, and thus pre 
^^|*Pose the or^an to any of the pathological 
^h^ges m which stasis is a recognized etio- 
i^cal factor Such a pelvis we have termed 
dysunc.’^ 


There has been a satisfactory clmical appU 
cation of these ideas since their mception 
Three hundred and eighty five pyelograms 
together with the histories of the cases have 
been analyzed and this has led to the follow 
mg conclusions 

A “non-dysuric” kidney pelvis is one m 
which the dramage system of the kidney is 
aymmetncaJly placed throughout the renal 
tissue and furnishes free flow of unne through 
all its parts, from mmor to major calyces, to 
pelvis, to ureter because of the following 
The capaaty interrelationship of these parts 
one with another, the suffiaency of the angle 
of junction of one part with another, and the 
freedom from peristaltic mterfcrence of any 
unit with that of another In such kidneys 
there will be neither permanent stasis nor 
transient ‘ crowdmg’ of unne m any one or 
more of the pnnapal drainage ‘ units , major 
calyces mmor calyces pelvis, or ureter 

It follows that a kidney deficient m any of 
the rcqmrements for a “non-dysuric ’ pelvis 
IS either actively or potentially “dysunc." 
An actively “dysunc” pelvis is one m which 
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the flow IS imperfect in the abvncc of « 
Bccondary 8 ta<s factor \ potcntiallj d\ 
unc' kicinc} peh’is Is one which ma\ mjii 
cUanp: In position on Incrcosetl fluid ml 
altcmtion in the blood auppH Inhtl n 
change In intra|*cKnc pressure v*>ond i% I 
some outside interference with tin dnu i 
f)'Stcm) or trauma to institute the d\N- 
function It U our belief th vl j«l\ bowing 
one or more ph>'*lologiLilU f*Ntniiti\e emp- 
t>’ing defects can cau'st I ur \mpt0m3 
obkctlwl) as in 1 li | nh h n iiuna or 

iubJecUvxlj alone a» in j 11 pi 1 dn kidot> 
Or the} can Im. a factor it 
such os infection fsimpde 
calculus formath n 
The term tasi G 
designate two t\pi,s 


In a normal inditidual each kidney b 
responsible for the formabon and output of 
luggestivelv alleast one-half the total amocnl 
of urine This urine is transmitted to the 
bladder b> a dilatable neuromuscular svstcin 
which is niov'eable In all its comfMnent parts 
from fat enclosed intrarenol calvcei to pef^ 
and ureter TcristaUlc contraction forces the 
fluid from minor to maior caUxes to pelvis, to 
ureter \\1thln the Udncj this contractk® is 
made possible bj the freedom of motioa 
afforded b> the fatt> tissue which cushions 
the oly CCS and intrarciu^^jjl^fgqaiie- 
wrtl™ S Udnc) pdvl^ 


to the Udne> , 

jmplete p«ta*(trpre^entcdp>Tlt^phlcall>bn 
retention andthioth r partLki^^cotnpletc or alyces) as the primary These 

intermittent retention TbyTormer produces mdu .Cerugc from six to fourteen 

a thinning m the mujculature of the ^ more) In number and famish sn 

structed organ while U>e latter primaniy for an aNrragc of approximately t«n 


mducta compensation by hypctpl^ of i<ne 
muscle Depending upon the dffpree ?jid the 
type of resistance in play this increased force 
of the muscular contraction traomatiaes caav 
ing pain or hsmorrhage or both and cootinuea 
and exacerbates an infection- The actual 
stasis following the stage of muscular decotn- 
pensalxm produces a rdatUx onwsthesta the 
result of the long continued pressure In a 
thinning musculature Therefore Lacomplcte 
stasis, In its inception and early phases. In- 
duces an hypertrophy of the musculature and 
because of its early resistance to retention 
additional trauma with actually less retained 
urine results In the later stages there Is 
greater retention of urine with less muscular 
resutance but with an Infection supenmposed 
We bebc\Td that a dasslficatioo which 
■would enable us to analyze the drainage facili 
Ues of the bdiudoal kidney would aid in 
discm-ering stasa of unne In all or m some 
portion of the kWoey pel\-ls or ureter If 
stasU c^d be diico\-ered a mbiing etiological 
factor in certain bdnev leases wonld be 

toown pur dasrincation begins with com 

plete dopbcatlon of the peKu and ureter and 
type 


hundred papillary ducts of the eotlre Udney 
The fupenor and infmor pole p a pfflg ha« 
ooe-thlid to one-half more papUlart openly 
than the bteral as they drain the poles a swdl 
as the adjacent latcml pyramids. The pyr** 
mids may vary somewlat In length in t£ 
cordan« with the shape of the hdney and 
placement of the pelvis but not to the same 
extent as do the cily CCS. In other words the 
calyxes extend to the emptying tips of the 
pyramids rnther than the pyramids rcachinf 
to the calyces. The lobula^ns on the snrfsct 
of the kidney do not indicate the nomber of 
pyramids as we imdentand that term because 
there arc also mterstltial lobules in the coh 
umns of Bertini. 

Spatxbolx states The medulla surroundi 
the reaaal rinus and Is made up of an average 
of thirty cooical which be tall* 

pyramids. The apices of these end in popfll* 
and project into the renal sinus at the begin* 
rung of the calyx. Tbe apices of the pyTamids 
beoamc fused so that each papilla represents 
two or three pyramids at the center of the 
Hdney and rii or more at the upper and lower 
P<des. 

The Importance of thU functional divisjon 
of tbe kidney bes in the fact that one can 
grossly estimate the amount of unne which 



Pydogrmii ComplctdTbifidpelTwindnrcUiv A. J , 
{cQule, ued y«ai«- In tnii cw the aretenl oiiftcc from 
the *up«or ciItx entered the faliddcr ebova Umt from th« 
lower pchi*. No hiltory ol Infectkm or Dcphropto*!* a] 
though then wai a hiitw of piTdJtlj In chfldhooi Pab 
wu rtprodoced bj oTtr^eatum of tb« itjperior pcM* 
vlth iterile nta throu^ a ureteni ettheter Tlila 
bM dQited nrj little due to lu GnaJl rtqolrement and 
cipadtj Dninan of the lowrr poitioa wu tiDUfQa% 


direct and blocied that of upper ^ ureteral ctmtact. 
Otto pTclopimt cntline the miiur caljcei of the opM 
porti^ which, apparentlj axe two In otonher Reaeraon 
of the tipper pole hnmednte relkf UofortoBaieJy 
on the (Ur afur operadon, a lerere Mcoodarj hetaor 

ihiKe ocxnrred reqairing a pedide with mbaequent 
remorml of the rrmalnlog portioa of the Udoer 
Prrlotiam i. Coumletelr blM pdve* and oreleia. 
A. ^ female, aged li yeara. Nephraldc right kJdsejr 
Pahi was reprodaud bj orenOstCDdlia tlie Kt^KTlar cal^ 
which b of a accoodtry pdvic type with amall capacity yet 
hu at bast three priiriadal op^no. that harh^ a capac 
ity requirement of at leaat one-thlra of the totd orinaty 
entput of one Udocy Karthennoie, when the arioe fa re- 
ceh^ by thfa mall, deeply placed, intrarenal etc rage apace 
It caoacs greater bach pressore pain by rcaaon of farther 
lulerititoce with the fow from u jrteja l contact Sveb a 
pdrfa tcSeia greater atrcM at timea of Um floid intake. 
Thfa type of ataifa (opper pole') cauaca bat does not 
tend to maintain a perroanent Infection on accotmt of the 
rapid perfatalsfa. The lower pelvfa might ab^ ataaia at 
tlmefc cauie no pain on account of greeter elaatidQ' but 
perenit of auffident moltlpUcatloQ (u orguilmi to Invite 
pyelltfa,etc There fa no record of aorgeiy In thfa caae. 

Pyelotram J- NephnJ^ bifid kidney pdrU and ureter 
not infected V F., female, aged aj yeara. Pain was re- 


lieved at timea by ureteral catheteri- 
aation, at other timea made worae. 
Patjent’a typical pain conidbe repn>- 
dixcd by filling the upper cal^ 
TVhJJe dfatenlion of the lower caJ^ 
cauaed padn. It did not reproduce the 
typicalpaln. nemlnephrWtoDy up- 
pupole, waa done witn perfect relief 
^ere waa no evidence ol acar tlaiue 
or aberrant blood veaael at operation. 
We believe the dyauilc” factor to 
have been a ureteral interiereDCe 
both by direct CDS tact of ooeortteral 
wall with the otto and W the ptui 
ataltk wave of the larw (mwer) por 
tina interfering with the exnp tying of 
the upper portion. There waa do 
aaaodated nephroptoafa. 

Fi^ T Coc^etely bifid ndva and 
uretera. Artlrely ’ diworic” If the 
orettia in thdr Doonal pontian, offer 
anffident interference to peristafali 
by (intact to cause any degree of 
ata^ This atari wiD occm ui that 
porticai having the Icm pe rf ec t draln- 
agegyateaj. Poteotlafly “dyiaric”to 
a aeialtlv© degree when any of the de- 
•cribed aecondaxy *'dy®mc factor! 
coexfaL In such Udne^ the metm 
Donnally otaa tance altbo^b occa- 
tl0Da% tingle CToetingocaira. Ow 
dfaUntion of the uretera with pyelo- 
graphic nvdfa tnd ureteral catheter 
often, on pvnlogrim alter the true 
pkture of tno uretera. 


each major calyx receives from the number of 
minors emptying into it and, with this as a 
basis esumate the required storage capac 
ity of these receiving calyces and of the 
pdvis 

We find that no special type of Lldncy 
can arbitrarily be termed “dysunc 


from its gross appcarajicc The drainage sys- 
tem of each mdmdual kidney must be ana 
lyicd according to pelvic and calydne capac 
ity, contour, angles of junction of one part 
with another, and all these most be taken into 
consideration and one s opinion based upon 
the posalbUities of stasis m any of the drainage 
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LI.. 


m 1 

n am pjrebti' 
w iboTt the 

tiriD w pnT 


FT*.!. 


Px I <r*in 7 

4r* rriffi}p«n 
L irten joId mid 
im The drwulc 
cusl Uerifintioael 
r-. iaaL 7 Of childhood, 

tel to* (TAik ml’cci^-ii lU coote^ctUictoT In 
t>it po»tpiit*m pjeliQ* Px ^i»m Wt kkiocT’ «» 
ncrt obtilied. Il u ImportiDt ii not b» ihetthedmln- 

i*e <y both i*rt» b euiDetU, it len»t to I he janctJoo o< th* 
arrtem Th* temw poftloo b chilled mr tbutbcHHieT 
betMie U oirlei the catheter, th« oppu belni Qled by 
reftai Thb pydofrmm b praented to empbuh tholdM 
that py cB m ci prTjnancy miy be i fec ni Tfoce ct pyclitb 
o/ lA&acT md tmt oltes thoi b a dyniric (sclovpm- 
CDt wbiai renden the profBoib ef tha presn^ncT py^tb 
poor horn the itcadpolitt of c ompl et e dmppeanaet ot the 
oTfisWii. A p^eQoi o( pniaiacy whiehiiKCoaduy to 
ma ihaed (onctko. ml which praesb iu> dyicmc 
rcBil fectof UJmeiilti l oc acquired, e£en i better peo*- 
Tuirf* from the ttindpnlnt fd the ■Idmitc dimppesTBace 

al «P /.TJT'lTa. 

Pytfafnm c EL (etnle, 1 )^ 5 yon- Bxhaehr, 
cymtb (Banlbrt adl) aiyeodectetny pmiooity per 
(oruvd. Pjdofiiiii »3wvi mflatetml inctcnrilelety bifid 
p^b and iieterk Ne Inkctkn peacat. TtnOe w left 
UdncT wu dai at the thae ol Its athrtnintioB, va fed 
that h wu probhUy the icmce d tha cyithb and 


exen thooth on the left 
ride It ml*hl haxe 
ciBMd the baciaeta 

and bUtkkt lyrnpUaB* 

Tba pydofnun drtneaj 
itrala the point that 
the r^t and kft pdxe* 
te the nae todraoai 
can ba naiiedly db- 

Pyttoftamfi. R- C, 
femde, a*Kl *} y«*n- 
Kcphnltli iDCom 
plctdy Uod pcitb and 

D^brtoljrpWljjX 

talydna capadty ahfch wwild aaiM the ^ 
tVxei tn lt» victory ore the low A hemineptioctcaay 
(be ioaa portkai waa peifupwii 

ud^b lamewhal tHbted by a h»* ataa^ 
n!nSnAritb. Tha oppoaUe ktdney 
Bonnai and ptaent no lymptcana. It b . 

In thb caM tie coofaaltil maHotmatkm erwffl^ 
a part In the eariy and ccai tln ued prtkwpof^ 
b haccbtlim with ataab, cootribertrf to the fbw fee®*- 

I i i Cu u |J t Uly ^pdra 

artlrely dywrfc by, 

uretm, oe dh peoportkio beta» tl» Aabaje 
mdrtqaJrtmentMthetwopoetioaa. 

at la Janetfcai with tha Inlarior major aly*. 
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pyeJogrmm 8. F L. IL, mik, Acnte pTcloocphritU 
following ipbcooidectotny By an eatbnate of the minor 
calycei wo feel the lower portion hu a capacity rt- 
qturement of the inflow of one minor calyi more tha n the 
apper portion which U of a definite aecoodair pelvic type. 
Tm upper infandlbrilnm b anatomically and functionaUy 
a continuation of the ureter (there ts no common prfvb) 
Into which the lower Infundibulum enten at an unaatla- 
factory angle (almoat go degrees) The flow from the up- 
per blocks the out flow from the lower by Iti rapid peristal tic 
&w Close observatloD suggests that the lower calyces 
are thickened and blunted ^ a spreading of the minor 
calyces rather than br a poshing up of the papilla. From 
thb analyifa we feel tnat the loww portion b Infected. The 
part whl^ shows staab In any blw type of pdm b de^ 
tennlned by minor accesaory "dysoric" factors. 

PyelofTam 9 J ^ female. Perinephric abacesa, bifid 
pel'll \Vhfle there b no common pdvb present and a large 
calydne capacity the dlstribatlcm of the drainage system 
to renal tissue Is (rood and the an^e of entrance ^ tl^ two 
infundibala aailciiL The chief dystrric" point fo thb 
bifid pelvb b the lain calydne capadtr The Udneys were 
not Infected at the time os ureterii catneterlaation. Could 
thb relative minor calydne staab of urine sometimes be a 
factor in perinephric ahsceas? 

Pyelogram xo. M hL D female. Tubercukroi kidoty 
no operatkm. The chief ‘^dysurlc points are the absence 
of a common pelvis, large odydne capadty and the jeme 
tkm of the two dlvbions. That b, the lower has Urro 
cmlydne capad^ reqatrement. Eady staab would be 
Ukdy to occur fu the knre: portloa, chiefly the deeply 
placed mh»r oslycet, when the upper pole wu In the proc 
ess of emptying N'earlr tsre-thlras of the kidney’s output 
must use *1^ lower fnrrmHiKntufn Oso caxuiot taibiac 
torBy viaualiie the ^onetioti of the tnfufvininU 
rydogrunxi 0 L. Pyditb of pregnancy gravida lH, 
pyellds associated with first and last preguandea. Left 
Ksdney not Infected althottgh definlt^ dysuric'’ tn out 

Bne. Right kidney shows a typical dfU ration of prrgnancy 
WhDe the left kidney b bbnrre, one cannot point to a 
definite Inequality between the upper and lower portions. 
The fact that the upper portion nas the greater capadty 
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. y 

Pyelogram 8, 

Pyelogram 9, 


requirement and the most direct drainage argues heavily 
against any pelvic dysfunction. A peristaltic wave begin- 
Duig abo\-e passes iilrectly down the ureter tending to 
bloi the lower portion which has, however suffident 
capadty for storan while the upper portion empties. The 
lateral calyces In the upper portion if of suiEdent output, 
could blo<i the npw part of that division- W e feel that 
the left side has to do with the original Introducticm of the 
o rga nfa m . If we could recomtroct the mUd right hydro- 
nephrosia, posaiWy but not probaUy. It might present a 
"ttyaoric fador In a rapidly emptyiW pel^ each u the 
left, oipi aligns am i t e o T M cd wi^ diSculty at times of 
large fluid Intake. Thb pyeJojrajn b prescoted^to show 
oarlnihfllty to diaguose definitely a "djiaiic" pelya from 
a afaide pyriogram and to HlQstrate the poaafble souicea of 
error In nltnrt or stain of orine from a rapidly flxnnng pd 
vie atream. 

FTgy. Bifid type of Intrarcsa] pelvb with no common or 
tmepelvb. Funcikmally thb type b quite sfanBar to that 
In Flgaie a. AnatomlcaJly the only difiejetiCB lies In that 
hero the Infundibula (hmctloning as bifid uretm) of the 
superior and Inferior mate caly^ Join within the renal 
alnos rather than along the course of the ureteri. 


i 



Pyelogram ro. 



Fyelogiazn 11 



FIs }. 



PyrtofTMi ii 

H. Bale 
Tabemima, Left Udoq' Lum 
caJroM vfth (Ban o iiiiiim pn 
\kc*p*dt7 Tbe baerpoetM 
lad » dinct <ntkt 1b tlw muD 
onan pelra tata vUcb tbc 
Bpf)er evptln throqth c Okmw 
i^u^iboiBada wfakb ihellpof 
t^unertJaikHeriTfti) Tbm 
b MoK depeadracY of Ibe uferfet 
ctijx vhl^ at LM Ibne of ne- 
phrutomy aboated eorty pel le 
(obcTCulaaia la neb prim ve 
Fif, 4, bril« that the pBreocijTBitwu 

Ubeiculoa kcat^ luptam Imto 
lie peKa alilrfi, hi timi, b pndh^Kwd to aecoodarT- lu- 
eolvnomt dqjcodlnn opoo Iba degTW of dyvtrfa"pm- 
ent It vtiQM be lolemtiiMt to aota that healed reod 
tobmkan oeeura Lb noo-ajaonc pehea. 

f'>Tha(nm 1 1 Cf G (anale Tabercalooa prooephnait 
ahlch »TKnn dUatadoo of thr ailaor caipera The UdBey 
neS^ liea a my amall atpadtf It b thb type of 

kldoey p« b wblA can olleti hccoiDe mlected at ae\etml 
poiatv that b, a nofr (ceoeral uitrapcMc aftread aecoaKfair 
to a primary paxeachymatoua (moo. It voald be eqoaDy 
aqacrpiUe to a reKUijtlta t fbfaddei^ or lymphatic (■tr 



ryrlocTU& 15. 

leni) rprtad cf tha hdretion. Xb csetmt to tU* a tm 
bttd Lkuey asd orHeraXnv* a ilov apnad to theportbao 
of tha better dnlMC* Ai thb prirb eu be rraeairacted 
to lu oriylAal t7T«. nalJ p efr fc aad lajre n d nee cal yda e 
opadty of leia^ deffw o^ thu peeaottd ben, ao aln 
Ota aioet dOated pcf m be rmnaowud, at leaat nntaDy 
to their apcenxlfflatt orijiiial abe aad onhoe. Ofte&,OBe 
■ able to oetenBlJW tbat marked d r afau c tlua wai a pri- 
coa/y factor la the kldmy daaape la Ihb caae doe to a 
lack of ctesmoe peMa, each mloor caln aerred u Ui 
own revTTol/ whCa tha otbma oDplled Tha attempt of 
the badney to e ac rHe eefanboia without damaee to itmlf 
tailed due to ataria and pre—ii iFira nma wf thin taeae ardta, 
thiii aOowlBf the erfaabn to tnrade the peMc gDCoaa. 
In thb manser a ridcoa elide of d yaar h . faeton wu 
Inatltnttd. 

Fit 4- SmaO Ira pehb with cotaeqorBt laife calydae 
capadly Thb dyaoric fanuetloD oc CTii a n oftea In 
aiaocbtlea with cCbcr factiitn nch as a Ufid type of latra- 
rcnal pehia CFV j) IfiU U b difficult to ntiblbh h aa a 
arparate dynric* entity Its importance Qei to (hat If a 
pMcet balance does not edtl Ixt a im csJycea of rather 
larte IheuKh Uauffident capadty and oaa cf them, by 
btoe of Its fRaler rrqolrcmcst becooea blocied in aay 
drum by othCT pertlona ha\lnt bet^ dralna^ fadlitlet, 
one win rmloally ihov aorDe aJuJ*- 


unlU, before a kidney am be designated as 
non-djfunc or dysunc 
The most important siogic result of dysu 
ria' In any portion of the dmma^ system of 
the kidney is stasis Stasis invites Infection 
by allowing time for organisms to multiply 
It produCTS nerve and vascular symptoms by 
pressure. Stasis of urine may occur m a por 
tlon of the pclNds as a rc^t of the com- 


mandeering of its outlet by the superior 
drainage facibties of arwthcr portion or it 
may occur In the entire pelvis because of 
Inaufliaent storage capacity In other In- 
stance we have muscular thickening (com- 
pensation) and cvent iitH y thinning or dibits 
tion (decompensation) A dilating portion of 
the Udney pciNds first occupies the cfroim- 
Bcriblng fat area and later encroaches on the 
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Pyelognm 14. 


Pyetogmn 15 


PyiiMmM wd IS t*- Pydooephritb, Ur«ftuIdlntakc(BOtnect*- 
Py tk yom 14 wm Uken with p*d«t to the re- •»nly with the fcdditieo of 
ecunbat p^tknt. 15 with p«tkeot la tba erect poelUoD. other Becxtiidkiy dytork’' 
TTae depeodeot, capadty ctlyx «d the Inferior fictore) couJd otae over 

oreteroalydae line ere de&iitdy titered oa 4 TetytlUt dbleatsoa with ptln tad 

degra e{ ptadi. The tu pagir ^ieojodtry pehrfc type) c»Iy» petTfctnos^ Soch t 
ibcrnt coDtlDDcd direct emptying vith the titered pMitloa. 

Thb type h me tnd ceutitutet t miner degree of «fyv 
fuDCtiac bet, la our experience, eta exhibit t degree of 
lower ctiydae ctuh. It k tsatlly teea with other d^ 
orb; ft^n aouhiy until pelvU with Itrge ctlyooe 
ctpuity 

Pydafrun 16 M. N femtle. Nephrtl^ and pj^fy 
Doihrilii (BtdDui colfi left. Dependent tnferior mtlor 
ctlyx with t oiptdty oentod of 50 per cent o! the Ud 
nej^i output Thb ctlyx ts of t loggetthrly eecoodtiy 
pelvic type (much more frequently found In the enperior 
ctlyx) tad empUtt through t commoo pelvis of «mjn ct 
paaty For these retsoos ittsb could occur tnd with t 


pendent calyx usodtted 
with cmtil troe pel vk capoc 
1^ would prrabpoae to t 
caroalc pyeloDephilth la 
our opinion. 




FT* s 


Fig 5 pljced ilaus rentlk vrlth consequent de- 

n£ncy of maw captdty portion of the renal pclvlt 
lie chief dywm factor here is the lower major caJvvdne 
dependency whl^ bdag deeply f^ced within the krancy 
caoacs a iharp Inferior mrelerocaljfcino Une. The upper 
caJycea hare better drainage firiUttfa tnd gth> the rlgnt of 
way over the larger depmdent calyx in which ttaris may 
occur 


renal tissue b> pressure When thi<t occurs 
the pelvis loses its 8eaflitivit> to back pressure 
through a physiological pressure aniesthesia 
Because of this m retrograde filling greater 
pressure is required to develop ren^ pam on 
the involved ride and such pelves are often 
seen to be overdistcnded with pyelographic 
fluid. As decompensation progresses, vascu 
lanty of mucosa and musculans diminishes 
Necessarily, the more renal tissue that 
calyces of small capaatj must dram the 
more rapid must be the flow of urmc thus 
requinng more fretment and stronger pen 
staitic waves A pcivis which at first glance 
appears to be bizarre maj be normal m Its 
mec h anics, whereas one which is apparently 


“non-d^uric" may, on analysis, prove to be 
“dysunc” m a marked degree For example, 
even a spider leg pelvis may be “non-dysunc’' 
If eB its angles and capaaties ore distributed 
to insure even and unobstructed flow of unne 
A small pelvu tends to “overcrowd” and pro- 
duce calycme back pressure A large square 
pelvis, on the other hand, with consequent 
wmnll calycme capaaty, empties slowly, and 
this may be a factor m produemg stasu An 
extrarenal pelvis offers less resistance to back, 
pressure than one which is mtrarenal There 
fore if it is not infected, upon dilatation, pain 
or bleeding Is less likely to occur than it would 
In a deeply placed mtrarenal pelvis of similar 
capaaty but with less elastiaty 
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PTclofOB to Py tl o t T M $ PjicVcita ii. 

PrckifTun 7 ^ S . feoule, af«d 50 tou*. PTrlo- lover nujor cal^ which r tp ii J CTti the ommin or true 
Dep^Ctt, Idt DcphnlKk, Idt Show* dOeUtloe « the petrli Tber are abo ahovs to present a plctore often area 
•upolor inaTciT calyr dee to Lich of a coaiacn pelrlf of Id nsptjiax fihn* PjeloKTaiii to reprcaenta what b 
totSaent capaaty Id the competltkm for aa Bnptylaf normallTr the fint mrelofTafioV: findFni The cath e ter b 
ri,ktcf«T the capaaty detnaod or caltcfate mpi iretu eaC then vfthdravn ana in 7 or 8 atioatei Prt}arnm S U 
a^ aufte of entrance ol tfaa InfondlbtiW Uto the pelvla takes The lover parties ui aov emptied lectmc the ep- 
farcred tha bnrer dtyrea with conaeq oent dOatatiosof Uk per (oIL In thk caae lha cooiStlaD i* partly dne t the 
■pper portion of the pTrVniephnQi belnf aecoodary to the ^d]r*orlc faeton and partlr to a temptm^ paralTtk of 
Uash. the anKcth ms ade pndocea bj the aewta oaeiillalentioo. 

FTeloctam* ift and ig GO male, oe^uaiflc left 1> thsQai pefrea, alao, when tha tip ol the catheter lenal- 
kldney pTekoephHoa, left Tbe^dyanrlc upper poethn natea in the lower cml]^ tha pTelo^phlciDediB na^ paaa 
fa broQtnt cart by the two p j e l otraiia. The d/wirla la to tha bladder before SHog cd tha upper major ca^ take* 
doe to a tarxc eafwdty deoM^ ^ tha inwr portloo with place. AH of which nhntratra the dTafcnctloo of the Ki- 
a wnall outlet throuefa tha tma peim It fa not fun c ti on- -perlcr major olyx. 

aS^ a direct eoethniatiDB of the oretrr The upper portko, Pytlogruna to and ti T Gi male. rTelooephrtlfa 
foctkraally hai two uretercpchlc junctlopt t dear fai- fBacflhn esU) left, naroal right kldnex On the heft aa 
ttod of ooe The ufpet cntai intn 4 caelty already filtwt icd that the drainaga fadlitla of the tupeilor calyx are 

with orloe and oampM with Iti own peiittAltle dutlca. laadeqaate doe to the imallneta and length of Itatnfiaahb- 

Thete particular prelograna were tnada by fttllag, 1 b nlmw u well at to tha fact that it enters a pehrfa aii ilng 
rjdogrem 8, rapidly t the point of pala and, in P y al o- the remalndor of the kide^ FonctlooaDy the superior 
gram ig. seiy rinly aUowlng extracatheter flow to the calyx baa two uiete ro p elTlc Jnnctlnr*. Tha right sopahw 
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Pydogrim 13 PytlogTun *5 


c*lyi s l*rge Infundibuhini md U not tniccted but !• 
poteDtUHy dyiuric. TTie lUght kfaik« in the right w- 
petior Infundibuhjjn, Pyelogmm ao, *nd the U/t eupeifer 
mJnodibQlam, Pyfjfyram ar due to overdHtentlon 
f tpproxiaiatlocL of the upeilor cti)rz and lu com 
n»n pehdi. Such Hrifet could occur with t iecoadwy 
"dTittric” factor 

Pyeiagram ss A. McG^ fffcAle, iged JS ymn. Primlfn 
ara. P^tii of pregnaocy (lurptocoenu) Right pdvfc 
dHaUtKQ, not 1 ^ pelTii Infected. From a 

“dyioric ita^poist thb Is dolte to PjelogTaiDt 

» and ti The wpenor left caJyi ftiffera itaab with vary 
log degrees of iaaease lo Latraody^ preacure. 

PyeEjgTam 13 if R., female. PyefaBephritlt bOaUral 
fBadflus coli) Nephroptosis with pain, right The “dyv 
tmc point is bilateral and «nnnT to that In Prelograma 
so, at and 11 Emptying fito in this type of pelria, taken 
•wilh patient erect, lieqnently showi nephroptoaii srith re 
tent^ of pyelogiMhic media In the super lor ma|oT caftnu 

Pydngram 14. W L male. Lef t pydonephri^ (Badl- 
luscoli) Is quite similar to the other pyelograms tbowB to 
nhatrate this type of “dyiuna” except that the superior 
Inhmdlbuhim Is broader anl has a betto an^ of eotrince. 
It has, however a minor calyx of cooiioerable ontput 
representing a type which, in some Instances, could Iaip«e 
the flow down a narrow Infandlbnham leading from a an- 
perx>r calyx of large capacity demand, thirmgn a camroon 
pelvis to the ureteropelTic Junctloa 

Pyelofiam 15 M. female. Tubcrculoals of the left 
kidney Shows two van^es of long (Inadequate) superior 
InfnnmbuJa leading from superior calyces of aecoodarv 
pelvic type and of very coiisldciahle capacity demaiia 
Left kidney removed and shotred roost dtenrive tub m e n 
loos pelvic inrolveinent of the superior portion. The right 
kidn^ Is potentially “dyiuric” BariDus coll was present 
In the bladder urine one year after operadon. The rernaln- 
Ing ri^t side has not bro catheterittd but b probably in- 
fcctea with BadDus coll only 

Py riogia ra »6 W E. male. Right kidney normal, 
"naa-djTOric Shows kbiV of the superior Infoodibalum 



Pydogram 24. Pydogram a6 

and upper ureter of quite similar degree due to a one 
degree ptovis and orerdfatoitiotu The width ol the ett- 
trance to the snpeiior calyx into the pehds b imusnaHy 
broad as b the Infundibulum Itself 

Fig 6 Low placed renal sinus with cansequent long 
■up^or infuDdlboInm with secondary pelvic type ca 
superior major calyx. The Infundibulum enters Into the 
coimnon at or approaching a ri^t angle acd may 

hare minor 0x13^0(3 emptying into It, cates at right angles 
also These two points suggest peristaltic Interfensce 
along the course and at the emptying point of the calyx. 
FuiuieTroore, while the long tipper Iniundlbulum enteii 
the common pelvb within the renal sinua, its pomt of 
entrance b not tnlte as mobile as though It Joined the 
ureter directly as in Figure 3. On change of posmon of the 
kidney thb p^t b subject to kinV rurinr nephralgia and 
trauma by ov ei d b te nri m of the deeply placed, Kamdary 
pdvic Qrpe of superior caivi. Tbb type b commonly met 
wUh and, as all others, b frequently associated with other 
"i^fauiic” factors of pathological Importance. The su- 
perior oreterocalyclnc line b of Importance in recognizing 
thb type. 


\\Tiether a pelvis either actively or poten lyzmg the p>elogram for one or more of the 
liall> dysunc " is of interest from a p&tho- following drainage interferences Usually 
logical pomt of view, is determined by ana there 15 one major “dysunc" factor which 
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pTftqrmn S 



Fir r Fif ». 


PyrlofTuni? H E (esule P yglaot pi triUi 
mlti<nt Dcptmltk tatmcul pd^ vmi Ur(« inM pdrl^ 
bat laD cdyd— c ipadtj la <m experienn tUi np* (* 
nn. T^turhattfiairmpparciiQytfcoaaaiTtct^^tc 
tkn Tbeilovflowthrwt^Bchac^ b (hn time for (doI- 
dp flciuofi d oTfulsai. An indirdlinf ar«t«Td cttWUT 
li focccMftil in nch pdro b t • cooMoa drdatfe bndn 

it mptifd tbenb^ la nms^ instura a orrtertl eaUirtfr 
blo^i one portion tA ■ prtrit whOo drunlnf the ranoiodr^ 
rjdofmn iS R J mile Rrpnftnti orenhctenlloo 
wUh pTdofTiphlc nK^ of an csUmiTaal, nratl 
hrte, tme pdrk capadty type. PydiwpbrflK no nr 


pliralci* ITilahthitypr u pr w &ttdbyFlfpfcAhaTinKtn 
artrllttna a Koodary pcMc typ« of nperlo ca^ of imaU 
capocftv on a ibon and nUcrdy umv tn/oadlbahm 
<lo«snot mn lonMUt lufEdnit defire 
of dyeorin to be of Impoitmce 
PytlofTWB*^ J 0 IcoaJe, Ifcd 6 yrtr» ^mtapyelo- 
Mnnrftk. Reramed buirrWqilnliy tn a ibort tine 
It b «w to fed that Uxr b me ttadi U focfa a peh a 
altbeon it b caditjy nou-diuik. An utwlly bife 
or wnbsit In/ertk*) cccnbt ureoKb Uw h^ood ftma ec 
an biectleo mi(b t find UmnUe nccptbe for at 

lewt a knxrr unr (ban pdrb with non flov 
Flfiya^S Larye tw or cotsmB pdvb viUi noae- 
Quest enaU eaJydne apndty The Urm pchb ronlti ia 
■W mf) ty li% pnrtlraJady at tbe lime of maB ootput 
TUa aloor In rome batanrea, coaatitatn a dywulc 
(actor e^ndJy to tbe decree that ocnm tn an eariy bydro- 
nephiode vbnber or not it Is Infected Fifaja 7 represents 
a ^repfy placed latramei pAns vHth c ceiseq qe a t 
■baip Inferior ulerrn^rdite lino. It b mon eatcepuli* to 
amnlaiy dyeadc” facton and abo U Icsa dWtmsible 
vttboot sy rnpenme QpoD dilitatloo tbnn b Uk CDTTCspoctd- 
Ing cztiamaJ pdvb. One eddeeo bai errere pain In tbb 
type as tbe pe ilp eK |c fat allows of cmsiileTabk dWtratloD. 
Furore (, tne taxm n frarra al pefrb with MDaB calydne 
capnd^ orerdbtettis ao rtndirr that tiie pyekeram tm 
aJ^ eonesti an early bydrOMpfiroeb 


poaslbly would not be Important were U not 
for some additional mmor Interference with 
the flow The points to be considered are 
I Placement of the kidney within the 
body (degree of ptosa or rotation) 

a Shape and sue of the kidney (from long 
and thin to short and thlckl 

3 Opening of the hilus (high middle low 
antenor or posterior) 

4* Undesirable sopenor or Infcnoc nretero- 
cal>’ane line (formed by the line from the 
tnperior minor calyx over the pelvis to the 


ureter and b> the marginal line from the 
mferior minor calyx to the lower surface of 
the pelvis to the orcter respective!) ) Such 
lines give Indlcatloo of the relationship of 
pelvis to renal hilus and substance as well as 
of shape and position of pelvis and of 
the lufluence of these upon the oretcropelvk 
junctioo The inferior ureterocalyane line 
shom particolaiiy the depth of the pelvis 
withm the renal substance 

S The number and distributioti of 

the minor calyces and their relationship to the 
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major calyces (Indicating the capacity re 
quircment of the latter) 

6 Slae and angle of entrance of imnor into 
major calyces and of major caljxes into pelvis, 
and of pelvis mto ureter (Artificial dilatation 
inadent to pj'elograph) may alter these 
angles and six«) PelvisdflatabQity isof great 
importance m estimating stasis possibilities 

7 Ratio of capaat>, shape and location 
of pelvis to those of the calyces that is the 
totfJ capaaty of major plus minor cal>ces, 
and the Interdependent capaaty require 
ment and placement of each of these umts 

The association of two or more of the above 
‘ dysurlc ’ factors even when each is of very 
moderate degree often produces marked dys- 
function of the pelvis Likewise large fluid 
intake outside pressure, change in position 
of the kidney or alteration m its blood supply, 
may institute symptoms when only a mod 
crate degree of drainage defiaency is present 
On account of the co-existcnce of one or 
more “ dysunc ' points in a pelvis a diagnostic 
classification is presented below m order to 
stress the major mdividual “dysunc ' factor 
The secondary or contnbuUcg “dysunc" 
factors are discuaed in the accompanying 
pydograms The latter are mtended to 
emphasiie the association of diverse “dys 
unc" factors In these pyclograms the diag 
nosis 15 mentioned but no type of ‘ dysunc ’ 
pelvis is m our opimon, specific for any one 
pathological change 

Figuie I 

Bifid petra tnd gfcteg (complete redupUcadoo) 
Pytlofam i Pyelograin j Pjrdcigram 3 

Fioum f 

Bifid pelves with incomplete reduplkiUon of the oreter 
The oreten draining in upper aw lowo- major calyx 
which, in capacity and to renal fubatance may be 

markedly dHtlmflar to each other 

Pyelogiam 4 Pyelogram 5 

Byelojrain 6 Pyelogram 7 

Ficuxi 3 

Bifid prfves with the Infondibula of the mpciJor and 
major calyces ieTvina aa the ureteri aa m Flgorc s 
ontJicmiBf within the renal alnua and with 00 common 
or only a vtrj nnaH one. FumdUmaHj thi* U quite 
wmlkt to lococsplttt Tedapikalicm oi the -oreterv 

ryelosramp 

Pyttogiam 10 ryelotpamii 


Fictji* 4 

A small kidney pelvis with lar^e caJydne capacity 
ryelojramii Pyelogram 13 

FiaoTti 5 

Renal alnua entcriag high with coasequent relativdy 
lai^ dep^ent capodty (A ^rry rare occur 

trace.) 

pyelograin 14 Pyelogi»m 15 Pyelogram 16 


Fiouxe 6 

Renal ilnns entering at & low level with comequent 
relattvely large lopeSjr caJydne capacity (Occurring 
most frc^cntly snd in asaodatlon with many other 
"dystiric” factors.) 


Pyelognun 17 
Pyeiogiam *0 
Program »i 
Pyelogram >4 


Pyelogram Pyelogram 19 

Pyelogram 11 
Pydogtam 13 
Pyrlogram J5 

Pyriogmm ifi 


FiGttaE 7 Fictntz 8 

Pelves of Urge csnacity but with rcUd rely small calycine 
capacity Figure 7 Intrarenal, Figure B extrarenal In type. 
This type oi pelrk we conjader potentUBy djaurk^ in 
that stuU occurs much more rcaoily than in a small pelvic 
type. The unlnlecltd extrarenal type U moie readily 
oittenslble witboot resultant pain or bUedlng than the 
tntisRnal. 

PydofTim »7 Pyeloftam jB Pyelogram sp 


iELATIONSniP OP “OYSTJUC" PELVTS 
TO tENAL PATHOLOGY 
An analysis of the history and pyelogram 
on 385 cases shows the following significant 
figures 

In 79 cases with normal kidneys but m 
which pyelographic study was made to rule 
out kidn^ or lower uxinarj tract pathology 
only 17 showed a “dysunc" type of kidney 
pelvis In these 17 examples the ahnonnality 
was, without exception, of very sli^t degree 
Forty-one cases of renal callus were 
studied, 33 having a " dysunc " type of pelvis 
4 “non-dysunc" and 4 undetemuned There 
was associated pelMc infection m 14 of the 
“dysunc ’ pelves and m i of the ' non 
dysunc” type 

Of 33 ncphralgic kidneys without other 
demonstrable cause for the pain only 2 were 
“non-dysuric" the remaining 31 showing 
varying degrees of ‘ dysuric" ^ves 
In nephroptosis with resultant symptoms 
the 43 cases showed 29 “dysunc’ and 14 
‘ non-dysunc," while the 10 which 

showed an associated infection were all of the 
“dysunc” type 
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There were only n case* of renal tubercu 
loiis in our senes and o of these had a dvsu 
nc type of pelvis while i of the remaining a 
shoired to much destruction of kidney tissue 
that the type of pelvis could not be deter 
mined The remaining case was non 
djiurlc 

Of lo examples of idiopathic or essential 
hflmialurla 7 had a dvsunc tj’pe of pcivu 
and 3 were iK)n-d>‘Sunc 

p\‘Eix)KEPiiRrrra 

Of 13s cases of p>’eloncphnti* studied 17 
could have been complicated by pregnancy 
The latter cases ha\'e been considered sqia 
rately and the following discuislon concema 
onlj pyelonephnUs without other ob\Toas 
cause of urinary pdvic ttasia. We value 
greatl> the many splendid and valuable 
papers discuislng the mode of Infection and 
the routes by which the organism gaina 
entnmee tato the kidney pelvis Our con 
s¥ieratkn is based solely upon the idea that 
under wmllar coodibona, a non-dyiujic 
pelvis win dear itself of infection more rapidly 
and m a larger number of Instances than wftla 

dyiuric pdvii. The damming op of urine 
in any part of the pelvis permits a constant 
growth of organisms from which the remainder 
of the uriniw tract may be reinfected The 
degree of dyaitmction present within the pelvis 
and ureter all other factors being equd de- 
tennines the age in life at which kidney 
symptoms manifest themselves For ei 
amc^ an infant with atresia of the ureteral 
onnee develops infection earij in life while a 
mlldtypcof dysunc pdvii may develop an 
essennal luema^na late m life 

Undoobtedlj a large percentage of cases of 
pyehdi m infancy recover clinically In order 
to determine whether or not they also re- 
cover bactcnologicaIl> it is necessary to 
search a ipeamen of urme which has been 
Incubated within the patient • bladder for 
from 3 to 6 hours It Is m the tv^pc of case m 
winch the patient recovers chrmilly but not 
bactenolopcaHy that dysuric pdvei are 
most Important m the prognosis of pyelo- 
nephritis. Pelves potentially dysuric, that 
11 only actively dysuric upon change of 
pontioQ or with the lntrodact»n of some 


other secondary factor as prevnously men 
tioned often stow great improvement with 
bed rest 

Besides the Influence of dyiuric pelves 
we beltev-e that continuation of a pyidone- 
phntls Is often due to an Interchange of 
organisms between bladder and pdvia. In the 
carl> and acute stages this occurs vu the 
blood stream but in the subacute and chronic 
eta^s it may take place via the peri ureteral 
^mphatics or bj direct regurgitation As the 
blaoder incubotes organivns In larger num 
bers frequent and continued bladder imga 
tions wfll often clear op the pyelonephrftla 
when the pelvis is noc-dysuric. A pyelo- 
nephritis m a markedlj ‘^dysunc pdvis, 
whQc benefited in some instances, doo not 
offer an equal prognosis from bladder treat 
ment alone In certain dyiuric types an 
eccastonal pelvic laNage ma\ still be advised 
to advantage in that less altered nreteral or 
calydne physiology may icriooaly affect the 
drainage within rich a pelvis. 

nnoireraams or rarcKAwer 

I\e f«l that dysuric” kldnej pelves 
should be added to the other etiological 
factor* frequently discussed in this connec 
tioD Thar impiortance lies in the fact that 
such an Inroerfect drainage system lends itself 
more readily to infection even when only very 
slight back preasure dllatatiaai b present 
Wrben a bDateraJ pydogTam shows a dilated 
right side to be miected we are much more 
likely to find the left infected also if it be 

dysuric and not Infected if non-dysunc. 
We have found the occasional left sided 
infection in pydonephntb of pregnancy in 
the absence of dflataboD to be associated with 
a dysunc left kidney pelvis and explain it 
on Uus basis in some Instances. 

Aa in simple pydoncphntis the prognosis is 
affected by the degree of dyiuna present 
It tiao probable that in such pdNTS a 
low grade mfection could ha^•e persbted from 
infancy or chfldbood to exacerbate In preg 
nancy 

^ NEPHSALOIA 

A nephraigic kidney lacking discoverable 
complicatmg factors can be ciplalned by the 
existence of types of actively Mysuric ’ Hd 
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nev pelves. In these there is "crowding” of 
urme either m the entire pelvis or ft portion 
thereof Of the nephralgic kidneys in our 
study, the type of actively "dysunc” kidney 
pelvis encountered most frequently proved 
to be a very small true pelvis m which the 
storage capaaty was made up of the in 
fundibula and adyces. The pain in this t>'pc 
of "dysunc ’ Lidnev pelvis appears to be 
influenced particularly by Iftrge intake of 
fluid 

The potentially nephralgic kidney most 
frequently encountered in our analysis was 
one m which the emptying system of the 
superior calyx was altered by even a slight 
change of position resulting in some degree of 
mterference with ita emptying In 2 Instances 
of completely dupheated pelves and ureters 
with pa in due to mterference with ureteral 
drainage relief was obtamed by resection of 
the "dysunc” half of the kidney In both 
instances wc had bean able to reproduce the 
pam complained of by overdistenUon through 
a ureteral catheter placed in that part which 
proved to be the "dysunc” portion In 
nephralgic kidneys we beheve that the painful 
penod is before dilatation occurs, that is at 
the time of muscular hyperplasia developed 
to overcome the slight obstmctlon The 
greater the visible dilatation the more pres- 
sure 15 required, upon retrograde fillmg, to 
reproduce or bleeding (in the absence of 
infection) This is due to the dilated weak 
ened muscle and associated pressure oniesthe 
sia of the nerve terminals Intrarenal pelves, 
though surrounded by fat and therefore 
capableof considerable distenhon, offer greater 
resistance than extrarenal pelves and those 
situated far out on the hilus 

mioPATHic (essential) aaiaiATTniiA 
From the standpoint of a "dysunc” pelvis 
alone we believe that a hffitnatuns can result 
from identical factors as those set forth under 
nephralgia Of the senes of 10 cases of idio- 
pathic hte mgtuna 7 showed easily recogmaabic 
types of "dysunc” jiclvcs The anmysis re 
solves itself mto generalucd or localised pres- 
sure causing rupture of minute or small 
simcrfioal vessels Before the penod of 
duatation a low grade mflammatory change 


may be a secondary cause This low grade 
infection may be pnmary or secondary to a 
mfld pelvic and papillary chon^ due to the 
transient, Intmcalyane "crowding” of unne 
which takes place To account for an essential 
hicmatiina by pressure alone, however, a very 
deflnitc "dysuna ” cither active or potential 
must be found that is, one in which a definite 
"crowding ’ of unne occurs within a resistant 
or inelastic pelvic or calyane wall 

cALCtaus 

Stasis 13 generally accepted as one of the 
frequent etiological contnbulory factors in the 
formation of Iddney calculus We concur in 
this view We are also of the opinion that 
calculus formation can be traceable to the 
stasis accompanying a "dysunc” pelvis and 
that the stone forms m that portion of the 
"dysunc ’pelvisin which thegrcatest"crowd 
Ing” of unne occurs In ft very high per 
centage of cases m which stone was found 
early in life, it occurred in a "dysunc' pelvis 
Of the 41 cases studied 33 were in ‘ dysunc ’ 
pelves 

Throughout the analysis of these kidney 
pelves it is insistently recurring that familial 
kidney disease infection and stone particu 
larly docs occur and that it Is probably asso- 
aated with a hereditary tendency to "dysu 
nc” types of kidney pelves Why should not 
the shape of the kidney pelvis associated with 
the general shape of the kidney, in turn asso- 
ciate with body habitus, be found as fre- 
quently constant from a familial atandpomt 
as for example, the shape of the face, nose, 
etc? 

TUBEECtrLOSIS 

Of 1 1 tuberculous kidneys 9 were ‘ dysunc ’ ’ 
The deep seated pelvis of small capacity with 
large caJ>xiDe capaaty appeared to be particu 
larly prone to a generalised pelvic tubercu 
losis A "dysunc” type of supenor calyx 
became mvolvcd frequently without pyelo- 
graphic evidence of tubcn^osis in the re 
mamder of the kidnev Analysis of the 9 
* dysunc” pelves defimtely suggests that lack 
of free drainage m all or in part of the kidney 
leads to a pdvic type of tuberculosis with 
secondary parenchymatous spread through 
that part of the kicfney tissue drained by the 
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moft *'dviuric portioni of the p>dvi». It 
flccjited m every instance that the pelvic 
tuberculosi* vras ftccondary to a primary and 
older parench>matous lesion 

NTPIIEOPTOSIS 

We ha\'e all been impresaed with the fact 
that a kidney lying m thdetal pelvis may 
not be nephralgic whereas one with imcom 
plicated slight motflity may In our 43 cases 
of nephroptosu ag w er e dj'sunc We were 
not able to make an anaiysu of statistical 
value because it was impossible to eliminate 
all other factors which rnight have been asso* 
dated with the nephroptosis m the production 
of symptoms. We did find definite evidence 
that no other factor consldefed, the poten- 
tially dysurlc kidney pelvis became actively 
80 upon chany of position Host frequently 
this occurred m ccmjuncdoo with a change in 
the angulatkiD of the uretempelvic pinction 
and is shown by the type of inferior uretero- 
calyaiie Ime or the nature of the jtmction 
of the long lupenor otlyz with the superior 
ureterocalj^e line The more acute the 
angie between the superior cal)*! and the 
pelvis the more prone is the superior In 
fundibulum to kinL upon change of renal 
positiom TVTien there Is a change m the 
angulation at the ureteropelvic junction 
thOT is crowding of urine or back pressure 
in the entire pelvis. WTien It occurs at the 
junction of the superior calya and pelvis the 

crowding is only in the superior portion of 
the pelvis. Therefore a long narrow kidnev 
with renal linuB set low from a dyaunc’ 


standpoint alone is apt to become nephrtlglc 
upon a moderate degree of nephroptosia 
Another tj’po likely to become nephrilgic 
upon change of position is the deep seatrf 
lotrarenal pelvis, Indicated by a sharp curv 
log inferior orcterocaJydne line Drainage 
deficiency or lack of clastiatj or other con 
tributory factora, such os blood vtmd or 
ureteral contact back pressure etc. need be 
present to a lesser degree in d>iurlc pelves 
in order to cause pain m asHT^tion with s 
change in renal posibom 

CONCXUSIONS 

From an analysis of 385 pytiogrami and 
case histones evndence is presented that kid 
ney pdves generally accepted as normal can 
be so shaped and so related to theparench>TQa 
as to Interfere with the free flow of urine 
either in the entire pelvis or in a portion 
thereof Such pelves art termed dyiuric 
The analv'iis of the p>‘eiognLms on the basis 
of the d)’3uric factors described gives 
funcimial indhuinelUy to all kidney pelves 
and ureters. 

The final nnpcrtance of such pelves lies in 
the fact that they permit urinary Haifa In all 
or In pert of the pelvis and that this stasis can 
be and is of importance in the formation of 
calcoh the mating and continuation of infec 
tloei (simple or toheirulous) and in the 
etioiogy oi Idiopathic hjcmaturia and ncphral 
Application of the facts aet forth here 
are of value In defiiung the etiology instituting 
and continuing the treatment and deter 
mming the prognosis in renal pathology 
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PROTECTION OF PERITONEUjr AGAINST rNTECTION' 

BERNHARD STEINBERG aLD^Tottoo Ohio 
LthwittrW ud erf Mtdic*! Kooutii, ToJedo 

HARR\ GOLDBLATT ai-D^ Cizviiakd, Omo 

erf IV dUi ir-SjMTTt UolevdlJ 


T he work here described presents a 
method and a material for protection of 
the pentoneum against vaned bacterial 
contamination In dogs, this protection is 
achieved in 12 to 48 hours by a smgle intra 
peritoneal injection 

By a meth^ of vacanabon previously pub- 
hah^ (3, 6), bttle or no protection was 
afforded by a smgle injection A total penod 
of 10 to 12 days and four dall) mjectioas of 
heat killed colon bocdni suspended m phvsio* 
logical saline were required for a maximum 
protection Subsequently, it was found (4) 
that the protection was most probably due to 
a local peritoneal polymorphonuclear response 
and a rapid phagocytosis of the organisms. 
Other experiments (2) had demonstrated that 
after mtrapentoneal mtroduction of bactena 
suspended in physiological saline, the bactena 
rapidly pass from the pentoneal cavity into 
lymph and blood Consequent!) because of 
this rapid disappearance of the saline suspen 
Sion of bacteria from the pentoneum, the local 
cellular refuse was insignificant and no pro- 
tection was obtained from a single injection of 
the bacterial su^>eosion It neceaaitated sev 
eral mtrapentoneal mjeebons for a sufBaent 
bacterial retenbon and pentoneal imtabon m 
order to evoke the exudabon of enough poly 
moqihonuclears to combat an mfecrion It 
was also observed (2) that bacteria suspended 
in a gum tragacanth solubon, when injected 
mtraperitoneally, were retained m the pen 
toneal cavit> 

The foUowmg experiments were earned out 
m order to detenmne whether heat killed bac 
tena (our strain colon badllus No 300), sus- 
pended m gum tragacanth when inject^ m 
trapicritoneall) , would protect animflls against 
various forms of bacterial pentoneal soiliog 
The injection of the suspension of dead organ 
isms m gum tragacanth solubon will be re 
ferred to m the following discussion as pen 
toneal vacemabon 


experutental protectiov 
The expenraents were diinded mto se\*eral 
groups. In the first experiments the tune was 
vaned between the pentoneal vacemation and 
the infecbon of the pentoneum with hving 
organisms, to test the degree of protection, but 
the quantity of the protecbve substance was 
kept constant In the second group of expen 
ments the tj’pe of infection was vaned but the 
time factor and the quanbt) of the mfecbng 
substance were kept constant In the third 
group, the number of killed bactena (which 
consbtuted one of the two mgredicnts of the 
protecbve substance) was \'aned The other 
ingredient, i per cent of gum tragacanth m 
physiological saline solubon, rem^ed con 
stout The type and amount of infecting sub- 
stance were kept constant In the fourth 
group, the total quanUty of both mgredients 
of the vaccine was mcreased but the type of 
infecting substance and the time mter^ be 
tween vacemabon and infection were kept 
constant The fifth group of experiments con 
sbtuted controls Each part of the protecbve 
substance was injected separatel) to test the 
protecbve capiaaty of each mgrcdient All the 
other factors (time Interval between vaccina 
bon and infecbon, quanbty of matenal m 
jected, t>'pe of pentoneal mfeebon) remamed 
constanb 

Group I Thirt) four dogs were injected 
intrapentoneally with 50 cubic centimeters of 
a I per cent solution of gum tragacanth m 
physiological saline m which were suspended 
heat kin^ Bacfili coli (our culture No 300, 
heated at 80 degr ees C for 10 mmutes) The 
bacterial suspension con tain ed about 2co 
mUlioa organisms m i cubic centimeter At 
varymg mtervals (12, 24 48, and 72 hours) 
following this protective mtrapentoneal injec 
bon, the pentoneum of the 34 nnimwU ^733 in 
fected b) an mtrapentoneal injeebon of 40 
cubic centimeters of 2 5 j>er cent gum traga 
canth m physiological salme m T^ch were 
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suspended aboat too millian living Badlli coli 
pa cable centimeter It we* found (TaUe I) 
that the 48 hour and 73 hour Interval* be- 
tween the vacdnation and the pentoncai in 
lection gave the highest percentage of *ur 
\ivils. \\Tien the Infecting Infection wm* made 
13 hours following the intrapcritoneal pro- 
tectivT injection <^y 40 pa cent of the am 
TTnl* MiTvived Twenty su cootrol dogs woe 
not vaccinated but were mven the mme intra 
pentoneal Injection of Uving BacHU cob In 
gum tragacanth as the 54 vaednated ardmals 
AH of tli control dog* died 

Group 3 Twenty-one dop were injected 
mtrapcntoneally with jo comc centimeter* of 
a suspension of heat klUed BadDl cob In i pa 
cent solutiOD of gum tragacanth In physiologl 
cal saline The bictenal tuspension contamed 
about 300 million orginiinis In i cubic cent! 
mfia Forty -eight hoins afta the protective 
Injection 15 of the animali were Infected with 
an intrapentooeal mjection of hving organ 
UiTM (Bacillui pyocyaneoua. Streptococcus 
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fiecalis and BaciDus welcim isolated from a 
case of human peritonitis) suspended in 1 5 
pa cent gum tragacanth In phj-rioloficJ 
saline Ihe bacterial suspension contained 
about aoo million living organism* more or 
leas evenly divided among the three bacterial 
spedes Of the 15 vaednated anbnalB, 12 
survived 

Eight unvticdnated control dogs were given 
the lame intraperltoneal Infecting injection 
All died (TaWe U) 

In the 6 remaining i-acdnated dog* peiito- 
mtu was induced b> ligation of the appexKlIx 
at the base, perforatioD of the tip and manual 
spread of the frees over the visceral and pa 
rfetai pentonemn The appendl ct al perfora 
tfoD was allowed to remain open In addition 
to the 6 vaednated animals, snonnaldogs were 
sunflarly treated by Uniting and perforating 
the appcndii. Four of the 6 vaednated ani 
raaJ* survived- The two control dogs died. 

Group j Twentj'-eight dogs were Injected 
mtrapentcmcaliy with 50 cubic centimeters of 
I pa cent gum tragacanth in phydoJogical 
sahne In which were suspended varying num- 
ber* of beat killed Badlh coll In one group 
of 10 orilmala, the protective substaiKe coo 
taiaed about *00 mfllion Bacilli coU pa cubic 
centimeter (these 10 animals constituted port 
of Group i) In 3 other groups of 6 aniniali 
eadi, tne protective substance contained 
about I million 500,000 and 100,000 organ* 
isms pa cubic centimcta rcspectlvdy Forty 
eight hour* following the protective InJecliOE 
an Intrapcritoneal Intection of 40 cubic centi- 
meters of a suspension of hving BacHli enh 
In 2 5 per cent gum tragacanth was gi\*cn Tte 
wnimal* vaccinated with the largest numba of 
organisms showed the greatest percentage of 
survivals Tlje group vaccinated with the 
BmaDeat number of organisms had the smallest 
percentage of surviv^ (Table III) 
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Group 4 Twelve dogs received a protecUve 
iniection of 100 cubic centimeters of a su^n 
slon of heat l^ed BadHi cob m 2 per cent gum 
tragacantii in phy^olt^cfcl aalme The sus- 
person contained about aoo miUioa organisms 
per cubic centimeter Eighteen hours after 
the protective injection, 6 ammabi weTC given 
an mtrapentoned injection of 40 cubic centi 
meters of a suspension of living Baalli cob m 
I 25 per cent gum txngacarvth in physiological 
saline Twenty four hours after the prOtecti\e 
injection the 6 remaining vaccinated animals 
alio rcceiwtd the same amount and iypt of 
intrapcntoneal injection of bvnng BacQli cob 
m gum tragacanth solution All of the vac 
oaated animals survived 

Six control dogs that were not vaccinated 
received the same intrapentoneal injection of 
bving Badlb <x>b m gum tragacanth os the vac 
cmated animals AH of the control ammais 
died 

Group 5 Five dogs were injected intrapen 
toneally with 50 cubic centimeters of 1 per 
cent gum tragsoanth in physiologicai sahne 
Fve other d<^ were injected with 50 cubic 
centimeters of a sabne suspension of heat 
killed Bacilb coli amtauung aoo tnilboD 
organisms per cubic rotameter Fort> -eight 
hours following these intrspenton^ icjcc 
tbns the pentoneuna of the 10 dogs was in 
fected by the intrapcntoneal injection of 40 
cubic centuneters of a suspension of bvmg 
BacilU coU in 2 5 per cent gum tragacanth 
Ibe 10 dogs died (Table V) 

Examinatton of antmait AH of the dogs 
that survived the pentoneal infection were 
eventually killed and exammed In addition 
10 dogs were UDcd which had received onI> 
50 cubic centimeters of the protective mate 
nal One dog from every group was lulled 
cver> week. A small amount of exudate per 
sisted m some dop for a month Of the 10 
vacanated an i ma is that were not given an 




Ko. doo 

FtroasUc* 


OMd j 


olwrvnnU 

I ni cm m u*<«caslb is 
pkT^o;c««:Al ik&M 

5 

1 

c 

A HIM 

3i*dSl esh ia 

1 



mAm 

i 


i : 


mfccUng intrapentoneal Injection, none had 
pentoneal adhesions Of the groups of vac 
cmated a pimals that also received the infect 
mg mtrapentoncal mjection, a few of the 
ammals showed alight adhesion of a loop or 
two of bowel to the abdominal wall Grc«5 
and microacctpic examination of the viscera 
faded to show any stnUng abnonnahties 

lEECEANlSJl or PROTECTION 

The reactions within the pentoneal cavity 
were investigated by hourly withdrawal of the 
pentoneal exudate This wna done by pierang 
the abdominal wall with a glass capillary 
pipette Cell counts were made b) means of 
the standard white and red blood cell pipettes 
end counting chamber Bactena were counted 
by the dilution and plating method (i) The 
type of cell, the diflertBtiaJ counta and the 
d^^e of phagocytosis were determined from 
stained films (Wnght s stain and methylene 
blue) 

The follovang protocol will serve as an 
iliustraUon of what happens m the pentoneal 
cavity follon?rmg the intrapentoneal injection 
of beat killed BaciUi cob in i per cent gum 
tragacanth This aenes of c%’ents was studied 
m 16 animals and was amOar m alL 

A dog was given mtraperitoiieaIi> 50 cubic 
centimetera of a i per cent solution of gum 
tragacanth in physiological saline m which 
were su^iendcd about aoo rmliion heat killed 
BacaU cob per cubic centimeter The num 
her of white cells m the pentoneal exudate was 
counted at hourly mteivals following the m 
jection Up to ^e fourth hour there was a 
gradual increase m the number of polymor 
phonudear leucocytes After that the number 
vadUated but continued generally to nse 
(Qiaxt 1) The reason for this fall and nse of 
polymorphonuclears wnll become apparent m 
the later espeninents. In 10 hours the wbte 
cell (Munt in the pentoneal exudate rose to 
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153*000 per ccbic mMmeter In 14 houn, 
the count -m 340,000 tnd in 73 boun ^60 »oa 
The white cdls pcrriited in appredahle num 
ber» m the peritoneal cavity for t <5 day*. At 
the end of the first week there were 53 100 
r^lN at the end of 16 days 1 34,000 and on the 
twenty-ilith day 31 600 ceDs per cubic milli- 
meter of peritoneal exudate For the first 48 
hours the ceDs were predominantly polymor 
phonudear in type. In 73 hours and from 
then on there was an appreciable Increase in 
the moDODudear and a decrease in the poly 
morphonucleei type 

The following protocols will serve as an 
lOustratiOQ of what happens in the peritoneal 
cavity when a pentoneaily vaccinated animal 
is given an Intrapentoneal infection of Uvlng 
Bsdlli coil suspended in gum tragacanth. 

Two dogs were vaccinated by the intra 
pentoneol Injection of 50 cubic cendmeters of 

X cent gnn tragaomth in physiological 
in which were suspended about 300 
milhon beat killed BaeflU a»li per cubic centi 
meter Forty-eight and 73 hours later respec 


mjection of 40 cubic centimeters of a au^Jcn 
aion of hving Bacilli coll In 3 5 per cent gam 
tragacanth At the end of i hour, peritoneal 
ctO counts ol the two animali showed a marked 
dedlnc m the number of cells compared with 
the number present In the peritoneal cavity 
prior to the mjectwn of the suspension of hr 
ing organisms (frum 366 000 and 537 500 to 
13 500 and 8 500 respectively) At^ end of 
the second and third hours the ceD counts had 
Incrtascd greatly and from then on there was 
a fall and nsc in the number of ceDs (Chart 3) 
The tmctenal count of the peritoneal ezodate 
showed a great decrease m the number of 
viable bacteria in i hour following the Infec 
tion of the peritoneam (Table VI) The fall 
and rise of the number of rajlt corresponded 
oaore or less with the fall and nse of the nom- 
her of bacteria. The examination of stained 
films of peritoneal cxndate disdoeed at the end 
o! the first hour practically complete phago- 
cytosis of the bacteria with very few organ- 
isms free m the fluid of the exudate. However 
at the end of the third hour of the many 
poIyiDorphocudeaTS which prerepresent only a 
few (about 5 per cent) contained phagocytosed 
bactena, there prere many degerwrated 
cells. 

From the condatJon of the peritoneal cell 
counts, the bacterial counti and examination 
of stained films, it is assumed that the fall in 
the number of the polymorphonudear leuco- 
cytes is due to tiro factors (a) degeneration 
of the cells, and (b) the pavage of cells with 
phagocytosed bacteria from the peritoneal 
cavity Into the lymphatics and blo<^ veasels. 
The subsequent rue in the number of cells is 
accounted for by the passage of new polymor 

E honuclears in the exudate from the vessels 
ito the peritoneal cavity The presence of 
young forms and bacte^ free cells In the 
ftained films are evidence in fa\‘Dr of this 
assumption 

The type of ceD which was phapyytic for 
bactena was the polymorphonuaear The 
roonouudear type of ceD (monocyte, dsima 
tOQde) was present In t mjJl numbers at the 
onset of infectloa and did not Increase untD 
the living bactena had practically disappeared 
from the peritoneal carity 
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CUHICAL APPUCATIOH 

In ICC pftUcats, from 12 to 4S hours pnor 
to tuipcai operation an mtrapentoneai injec 
tJon conabting of a auspeniioa of B&dlU coli 
No 300 in I per cent cfum tra^cantli in 
physiological salme, was given- The injection 
conasted of 30 cubic centimeters of this sus- 
pension •wHch contained about 200,000000 
organisms per cubic centuneter The point of 
injection was in the mldline, a little below* the 
umbilicus The unnary bladder was emptied 
bj the patient pnor to the mjecOon The 
needle used was No 15 gauge, 3 inches long 
to insure penetration of the abdominal waS. 

One half hour pnor to the mtrapentoncal 
injection, one-smh to one-quarter gram of 
morphine sulphata was even and repeated at 
A hour mtcrvals for 16 hours The reactions 
(abdominal p<un and slight elcvabon of tern 
peraturc) are those of a pentoneal imtabon 
and the former can be controlled with mor 
phine. The protective substance was admm 
istered in cases in which there wai danger of 
pentoneal soiling resection of mtestinc (e^ 
<^y lartt bowel) intestinal anastomoms 
interval * appendectomy, chrome pcl\dc con 
ditions with adhesiona requiring removal of 
pelvic organ* A defimte contraindication to 



CSbUt t Roorbr ct^ coaou of tlw periUaea) 
emdaUta (per cs mn-) In (k«i irUdt nedved loUspeii 
tnwrily 50 csbk entbaetm Q x per cot fuco truiuauUh 
to phydokfkal nOnt in were napeDdni al«at 

no mfllfcm Ixat UUed BadlE coti per cubk craliiuter 
Port)r*d(bt boor* sad becnlttrr each dog mp ec ti vdy 
vu flveD lolnpcdtocttllT 40 coble cesdiseim of > s per 
cent fTtm tnixoLath io phTcioihidcil utine in which wrte 
* u^ x ™cd aboat too xral]fr<i tiviof BadIU cofl per cnl^ 
ccntiiaeirr The peritoaeaf cdl coostx of «a unTacdoatfd 
control doc with » thnOar tjrpe of peritoeeal infection b 
inefoded to ibow the rejatire munber of in protected 
and uBprotecled doci. Count before tn}ectioo in vac 
cinated dof with peritooeaj Infection, aCd-oeo, 4S houn 
***«■ SS 7 SCO 7 > houn later 

the use of this method is an alrcadv developed 
and dimcally demonstrable general peritonms 
A detailed report of this ph^ of the wort will 
be given at a later date Of the 100 patients 
treated to date none developed acute pento- 
mbs 

As an interesting illustration the following 
Case IS ated A patient with an annidnr card 
noma of the colon was protected 18 hours 
pnor to the operation During the operative 
procedure the bowel was torn and es- 
caped mto the pentoneal cavity The patient 
did not develop pentomtis 

nEDuenoKs 

The factor responsible for the protecUon of 
the animals with the kOled Bacillas coU gum 
tragacanth miiture is apparently predomi 
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naatly phagocytosli by polymorpibonuclear 
leaaxyto. The Introdactkui of the protective 
tubatance and its retention In the peritoneal 
cavity evoke the exudation of a lii^ number 
of poiymorphonudeari which arc availahle for 
phngocytk action at the time of the Infectioii. 
This phenomenon hai been designated by one 
of US (5) aa 'hyperleukocj’tic prtimmanity 

This protection must be regarded as non 
specific smee the protective material was 
elective not only against the BarlTIus coli but 
also H gainst the BacQlus pyocyaneoos, Strep- 
tococcus frcalis, BtdDus wdehu and oth» 
organisms fotmd In fsecea. After the rkon- 
spedfic character of the proteetkin was deter 
rnbed BadTIos coll gum tragacanth perltonl 
tis was used throughout tbe ezpenments as 
the test for tbe existence of protection because 
it is an easOy controDed ttarnlard procedure. 
The particular organism and strain (Badllus 
coU No 300) was used as protective substance 
because it haimeoed to be eiceflent for the 
production of hyperleucoc>'tosIs in the perl 
toneal cavity 

There b an apparently direct quantitative 
relatlonihlp b e ia ee n the amount of the pro- 
tective substance used, and the percental of 
survival of the aohnah. Larger amounts of 
the substance resulted m a greater per ce ntage 
of surviving animals. Neith« one of thecom 
poDcnts of tbe protective matensl singly could 


protect against a fatal outcome when the 
Infecting Injectlou was made within 7a hours. 

coNCXuaiuns 

1 A material and a method are presented 
for the protection of the pentoneum h gainst 
Infection. In dogs, a tingle rntraperiton^ in 
jeetJon b effective within la houra, against 
perltooesl Infection with Bacffli coli and other 
mtcstiiial bacteria which are often found aaao- 
dated with acute peritonitis. 

* The matenaJ acts by evoking a poly 
morphonudear byperieucocytoab and a con 
sequent rapid phagocytosis of living oigin- 

3 This method of protection has been used 
dintcaPy in 100 cases of possible pentoueal 
soiling at operatlou. Although the number of 
cases Is too wnwlt for a positive determination 
of the protectivt effect, yet it b noteworthy 
that none of these patients developed perito- 
nitis. 
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EPrmELIOMATA OF THE LOWER RECTUM AKB ANUS 
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O NE IS surpnsed at the infrequent ref 
crence m modem medical literature to 
the group of ano-rectal cpithehomata 
for, although rare, these tumors comprise a 
well known pathological entity Textbooks 
of rectal surgery allude to them as members 
of the pemlaous group of rectal neoplasms 
but det^ed descriptions of their cijnl<il and 
pathological characteristics are neghgible It 
IS true that only a small percentage of all 
gastro-mtestmal neoplasms are of this nature 
Pack places thcar inadcnct at 3 to 4 per cent 
of all rectal cancer and the lev other mvcstiga 
tors who have ventured to refer to their fre 
quency have agreed that the madence is less 
than 5 per cent Among the 352 proved 
mahgnanaes of the rectum In the files of the 
Presbyterian Hospital only lo or a 8 per 
cent, were of squamous cell nature 
Feeling that this group of tumors should 
occupy a more prominent place m the desenp- 
tion of gastro-intcstmal neoplasms the author 
has attempted an analysis of these lo cases 
from the standpoints of dinicai features pa 
thology prognosis and treatment The xe 
suits of this study form the basis for the 
following paper 

HJBTOIUCAL 

Epitheliomata of the anus and rectum have 
undoubtedly long been known as pathological 
lesions of the terminal bowel but it is question 
able if the earlier pathologists and surgeons 
realised the malignant nature of the lesion 
and treated it as more than a simple ulcer or 
polyp Reviewing the sparse hterature on the 
subject one comes across few descriptions of 
the tumor until the latter half of the nine 
teenth century Much more common bow 
ei’cr were the chrome ulcers and fissures 
which persistently refused to heal in spite 
of local treatment and in which the patients 
frequently succumbed to cachectic disease 
Bu^e records one of the earliest malignant 
epitheliomata of the anus which, because of 


the meffiacncy of treatment at that time 
terminated fatally Allingham, in 1879, com 
mented upon the ranty of the lesion but it is 
quite probable that he mistook many of the 
neoplinxs for benign rodent or lupoid ulcers 
Several of the latter which he desenbed caused 
death from the late effects of the disease a fact 
which must have signified metastases and ex 
tenlion In ^ite of Lisfranc a earlier work on 
resection of the rectum, Allingham regarded 
operative procedures aS hopeless and deform 
ing and preferred to treat the condition pn 
maril> along paillativc lines Van Buren was 
one of the first to give a luad description of 
the growth and commentmg upon its sum 
larily to squamous cell cancer of the bp ad 
vwed cxasion as a hopeful measure m earl) 
cases The subsequent expenence of surgeons 
at large has contributed bttle to the subject 
m general and many regard the entity as an 
insidious and hopdess condition m ma 
)onty of cases The increasing use of radium 
and \ ray therapy has brightened the out 
look b crpithellomata and some investigators 
are exce^bgly optimistic regarding the re 
suits after interstitial radiation 

OCCURRENCE 

The number of cases in this senes vs so 
small that conclusive deductions cannot be 
drawn as to their distnbution between the 
sexes and races and the ages at which they 
occur The following statcioents arc there 
fore referable only to the cases observed m 
this dime and should not be regarded as 
generalities 

The white race was more susceptible to the 
condition the ratio of whites and blacks af 
fected being four to one It should be re 
called, however that white people come under 
boqiital observation more commonly than 
do negroes Only 2 of the 10 patients were 
males This is a surpnsmg and interesting 
findbg m view of the genetal prevalence of 
gastro-intestinal cancer among males but this 
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too cumot be comidered a constant featnte 
of the disease onkas borne oat by a large 
number of cases. Unfortunately the cases 
reported in the literature are so few that such 
a positive deduction would be erratic The 
age distribution corresponded roughly to that 
of carcinoma dsewbere in the body the a\’cr 
age age being 48 7 ycara 

EnOLOGICAl. PACTOaS 

Little can be authoritatively said m regard 
to the etiology of any malignant growth Aa 
irritation has come to be regarded as a con 
tributing factor in cancer of the oral cavity 
however so has a snnflar Influence been rec 
ognlxed in eplthehomata of the anus. Fls- 
sorea, flstulas and chronic ulcers are among 
the common leskini from which <tnil matig 
nancy is thought to develop ^lany patbolo- 
giits claim to have observed true cancer de- 
velopiDg in the bases of such lesfons and in 
many other Inadecces the two CDodltlons 
have been rtponed comadentaL In stlD 
other cases the tumors ha\'e been said to ha\'e 
developed in the sudoofenns or sebaceous 
glands clcatiices moles or psonatic patches. 
Proof of the rdatioaship be t we en such so 
called precincerous leswns and ful^ devel- 
oped malignancy bowe^'er Is stlD laciuog and 
most be (rnnsidered as a nutter of conjecture. 
O v ereyaurt to \ raji has been considered 
the de^te stimulating factor in many cases 
of sIHn cancer and it u therefore lo^cal to 
■ ■ciTTB* that epitheliomata of the anas can 
be produced m the tame wm> Such was 
thought to be the agent in one of the cases in 
this senes and wiE be discotsed more fully 
in a later section of the paper 

Gant has attempted to trace the develop- 
ment of the annl epithelioma through Its 
varxKii stages. According to his hypothesis 
the forerunner of the tumor or the precan 
cerous lesion is the smaflnapillary cxtrescence 
or the benign ulcer Tms in its process of 
growth forms the Dodular indurating tumor 
which In turn gives rise to the large mdolent 
ulcer the tjpicil cpftbclioinatous manifesta 
tion Correlation with the microscopical find 
in g s la not fai complete accord with this 
U^ry and shows that these various groes forms 
signify different Mitological tumor types. 


In rteinrf one can assume that since irrita 
tfve lesions frequently precede and tccotnpany 
eplthehomata, they may play on important 
rtle in the deveiopment of the latter To 
designate which is cause and which is effect 
is more difficult and to state dogmatically 
that such lessons are the etiological agents of 
cancer would be extremely didactic. 

CLINICAL ASPECTS 

Clinical recognition of the lesion u facil- 
itated by its accessfbibty although diagnosis 
of the malignant nature is particulariy dif 
ficult m the early stages. 

Pam is the most constant and depressing 
feature of the condition and may be of two 
types. Tomors ptoduong infiltrating snb- 
cutaneous masses cai»e a dull pain wLch Is 
aching bonng or throbbing in character 
Sedadres pro^^de some relief but the patient 
IS constant!) aware of a heavy sensation in 
the lower pdvis which bowel CMicustlon fafls 
to rehevt. If on the other band the imface 
of the tumor is ulcerated the fretment imta 
tioQ of passing faxal matenal or the deanamg 
process foUoviDr a bowel movetagit producea 
an intense burning pain comparable to that 
olfi»uTe Itching not infrequently precedes the 
onset of actual pain by we^ or even months 
ajKi the irritation and cxconabon produced 
by the patient s attempts to reheve himself 
are no doubt contributory to the course of 
the disease 

Bleeding is a common tjTnptom and b char 
acterbtic of low rectal growths It occurs 
when the tumor IS ulcerated Fresh and bright 
red in color it is usnaD) recognijcd faj the 
patient aa streaks of bfo^ on the stool or as 
spots upon the undcrgaiments. Copious hwm 
orrhage or laiiy stoob rarel> occur In the 
majonty of rm%f^ the growth b located out 
aide the anus or near enough to enable the pa 
dent to recognize an unnsnal mass or ulcer 
b> palpation. On manj occaskms thb may 
be the first warning of an> patholog) 

Symptoms of obstruction can be produced 
if the marginal growth forms a dcatrii about 
the anal aperture. More rarely low Intrs 
rectal groathi plug the anus from above b> 
a baH-vah-e effect- In cither e\’ent the ob- 
stiuctloo IS characterized more frequently bj 
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tenesmui and a sensation of heaviness m the 
pelvis by distention and meteomm 
ConiUtutionfll symptoms appear late aiter 
the diaesK has become wdl established X/jm 
of 'weight may be more or lea marked but 
secondary anemia and ctchcua axe less pro- 
nounced than in the case of large bowd 
mahgnanaes 

The phyiical manifestations are usually 
sufficiently charactenstic to make the diag 
noM The general appearance of the pauent 
does not always show the devastating efiecta 
of malignant disease If the con(^tion is m its 
early stage EmadatKm and debility art 
raicl> marited \inless the growth is of long 
duration and hsa undergone extensive me 
tastases 

The appearance of the lesion itaeU u usually 
charactcriitic but vanes somewhat with the 
type of growth and the degree of malignancy 
The cpflU papillary excrescence Is perhaps the 
eaihcst end most benign form It resembles 
a condyloma or >enei^ wart and the dif 
{eientation Is sometimes difficult At other 
Uma the tumor appears as a small pen anal 
ulcer no more than a few millimeters aaoss 
with an excavated center and a hard m 
durated base This latter forms the exten 
five indoient ulcer srmflar to certain forms of 
epithdiomats daewhete on the bodv if al 
lowed to grow unmolested. This ulcer has a 
harth granulating base with raised and over 
hanging edges The area bleeds easily to 
tou^ and exudes a foul imellmg seropur^ent 
fiuid. 

The leas common manifestation of the Ic 
non M a nodular warty growth which usually 
begins near the anal margin later extending 
out mto the pen-AHal thrsuea produdng an 
irregular deformity of the skin Pressure is 
painful accentuating the dull pam from which 
the pafaent is a constant s^crer If the 
tumor onginates mfidc the anal orifice or ex 
tends deep mto the tissues of th^ ischiorectal 
fossa, it may not be apparent to external 
ex a mm a taon In this event digital palpation 
usuall) reveals the mass as a defimte tumor 
or a sense of resistance outside the lumen 
ei^ieaally when counter pressure is applied to 
the penneum with the other hand 

Lahorator) findings show little of ngrufi 


cance and, indeed, these art not csscnluil to 
diagnosis A modj^tc secondary onamm is 
the role If the tumor is ulcerated and sec 
ondanly infected a slight leucocytosls is to be 
expected \. ray findings have little to oflcr 
due to the superficial lo^tion of the growth 
Biopsy IS, of course, the most valuable lab- 
oratory procedure and is the onl> certain 
means of differentiating a malignant tumor 
from a benign lesion 

DIAOKOSIB 

The diagnosis of cpitheliomata by means of 
biopsy is relatively ca^ but on the basis of 
clinu^ observation alone the condition roust 
be diflercntiatcd from sevcml other lesions 

Non specif c ulcers lack the hard cartilagi 
noui base charactenstic of the malignant 
epithelioma and lend to regress under local 
treatment TtthercuJosis not infrequently 
forms cutaneous ulem or may even produce 
a tumor or stricture low in the rectal ama) 
It may be a source of diagnostic confusion 
but 11 softer and is usually colnodcnt to 
tubercakais elsewhere m the body Certain 
forms of eaema arc not infrequent!) confused 
mth the precanccrous scaly keratosis espc 
daily wbra irritated FtsJvrestnd f/jinhs he 
cause of thdr insidious manner of growth arc 
a source of common error In diagnosis Dlf 
ferentiation Is all the more difficult snee the 
relation between the two is stiJl a moot ques- 
tion Vtnertcl uwLs and coulytomaia arc 
grosslv similar to some types of cpithehomaU. 
but thorough laboratory study should rule 
these out 

Other types of tumor growth about the anus 
often neceailate biopsy for diagnosis Car 
ctnomata ansmg iitwn the lower rectum and 
extending away from the bowel lumen In 
filtrate the subcutaneous tissue ami form 
pelpable iuropc bcncatb the peri anal skin 
Eptthefiomala of the penneal skin may extend 
to and mvolve the anus secondarSy Mdano- 
tnoia are not grossly unlike true squamous cell 
cpithehomata except when the diaractcnstlc 
bluish black color Is evident Aroon|; the 
rarer conditions encountered arc pen anal 
lyrnfMangiomata endometnomaia of the recto- 
vaginal septum in femalea, cysis and tumors 
of the poitaual gut anomaiw of the prodch 
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dfnm aod coccyiecl vtsitm Old htemorrhotds 
ol long flaodiJig whlcli nave become fibrosed 
may acqxurc a finnncss mggciUvc of mabg 
nancy but m tins case a history of long dura 
tfon should rule out the latter coodltlotL 

PATHOLOOT 

Gnm The gross forms commonlj assumed 
b} epltbchoinata of the kiwer rectum and 
anus have been alluded to m a previous po/a 
graph. Regarding their kxalion they may be 
divided into fnlemal and external growths ac 
cording to their origin from within or with 
out the ana] sphincters. From the point of 
%iew of morphologj they may be dassi/ied 
as nodular or ulcerating 

Iniemal epathdiomita are roost apt to arise 
and extend upward from the mococotaneons 
junction altbough it is apparently possible 
for tumors of this tjpe to develop from a 
metaplasia of the cefls of the mucosa. One 
case of this type in the dgmoid colon was 
obseT>'ed by the author Such a locatioo can 
only be explained by a ceOultr metaplasia 
which there Is reason to believe Is brought 
about br imtatii'e mdaetKcs upon w^t 
would otherwise have be« a columnar cell 
tumor The nodular 1)^6 of growth above the 
iphlncten expands intramunll> forming a 
irregular pUcque or It may grow m an 
extrelonunar fasioon Into the penrectal tls- 
ines without obstructing the bowcL A pedun 
culated mtraluminar tumor may resuil the 
pedide of which becomes so ^ngated by 
passing freal contents that it u extn^ed with 
Bo n d movements (o be manuaDy replaced by 
the patient \M>ei ulcerated the tumor 
groBiy roembles an adenocarcinama but 
does Dot exhibit the tendency to grow in the 
chaiactcnstic annular fashion of the latter 
The papflJomatous form is not unknown and 
rtsemMq grossly a benign adenoma 

TTie more common external epithelioroata 
arc easily divided Into the two mentioned 
classes. The ulcerated forms first ai^Kur at 
the ana] margiD and later extend out over the 
pen-anal skin They are surrounded by raised 
indurated edges and have dirty white or 
granulating bases A cut section tiuougb such 
an ulcer shows that it has a hard white car 
tilaginous base which oficri a definite re- 


sistance to the knife. Irregular prokmgatkms 
extend downward from it Into the under 
lying tissues. The nodular type of growth 
mav as has been suggested represent an 
carw stage of the ulcerating epithelioma but 
m tne majority of cases it is believed, signifies 
a different hist<dogical tumor type. From 
the cutaneous surface the tumor appears as 
a groarth which attached to the skin raises 
It In irregular rxidules or retracts ft in puckered 
ndgta. The cut section shows a lobular in 
vasiOD of the sobcutaneoui and submucous 
tissoes aridng from and thickest just beneath 
the epodcrmis. The mote benign epithcEo- 
mata not uncommonly gr o w in a ^J7»ld 
shape as Illustrated In Figure i 

The 00 caOed precancerous leskm has no 
chaniclenxtic gross appearance. If it be a 
pre-existmg ulcer fimre fibitwed hjcmor 
rfaoid or exertsetnee there is nothing to 
make one suspect the presence of malignant 
change Nivt perhaps an locreesed firmness 
and only by mlcrcnuopical examinaticm can 
the cancer he detected. 

Metastases from anal ^theliomata asually 
appear first In the nodes, later Liv 

\<oIviQg the glands of perirectal tisna and 
the mesorectum. Rarely are they found In 
distant parts of the body This local diitribu 
tion of secondary growths indicates that in 
all pTobabflity the deposits of cells arc car 
ned by the lymphatic channels rather than 
the blood stream. The (hstiibubon of metas- 
tases is explained by the course of the lymph 
\-esaeU inlying the anal regwn. The most 
external por^n of the anus is drained by a 
group of veesels which course forward In the 
CTurmsCTOtml region to the upper and lower 
tiers of inguinal nodes. Other smaDer branches 
have been demonstrated following the gluteal 
fold to the same groups of nodes. The regfen 
of HUtem B white line and the lower rectum 
Is supplied by channels folkjwmg the inferior 
and middle hrmorrhoidal blood vtascli. The 
former anastomose with the lymphatics sup- 
plying the rectovHginal septum and account 
for the occasional extensioii of tumors to this 
region Other smull branches from the lower 
rectum accompany the middle and tupenor 
luemorrboidil blood \tssc1s. iletastasei may 
therefore reach the mesorectal arid sacrtl 
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glands in this manner, but smce the majonty 
of eplthehomaU are stunted below the latter 
region, these vessels are not the first to be 
invaded 

Mtcroscoptc Histologically the epitheho* 
mnta of the anus are somewhat like mahg 
nant hyperplasia of the skin and mucous 
membranes elsewhere m the body The tumor 
cflbt invade the basement membrane first as 
extensions of the malpighian pegs and later as 
mdividual ramifications, extendmg through 
out the subcutaneous and submucous tissue. 
The manner of growth during this process of 
invasion differentiates two types of tumor In 
the following discussion one type shall be 
referred to as the difuse growth and the other 
as the ducreie growth 

The cells of the diffusely growmg tumor 
mvade the tissue destro^g the normal 
architecture and branching in every dircc 
tion They are extremely irregular m aaxc 
the nuclear diameters varymg from 5 to 18 
microns The cells membranes ore mdisUnct 
The cytoplasm is family aadophihc and the 
nuclei appear as large, grayish rings nmmed 
with numerous chromatm particles Mitobc 
figures are not espeaally numerous being 
found m from i to 2 per cent of the nadei 
but varying in different parts of the growth- 
Eplthelial pearls are common but vary with 
the age of the tumor The keratinization is 
sometimes so profuse as largely to supplant 
the actively growing cells The stroma is 
composed of loose fibrous connective and 
granulation tissue packed with leucocytes and 
small roimd cells This type of cell structure 
is common to the ulcerating epithehomata 
previously desenhed and is illustrated m 
Figures 3, 4 5 and 6 

The second type of epithelioma os depicted 
in Figures 7 to 10, mcluaive, presents a 
slightly different cell morphology The cells 
are attached to the malpighian in the 
same manner but form discrete nests and 
strands separated by a dense connective tis- 
sue stroma They arc smaller and more regu 
Ur m size, the nuclei varying from 4 to 10 
nucrons m diameter The cytoplasm takes a 
darker stam and is better differentiated The 
nudei are likewise darker and mitotic figures 
are found m as many as 6 per cent Occa 



FV. 1 C«e5 Psth-No »j,8So. Gro«photogr»phof* 
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siooal giant cells are observed but no mter 
cellular bndges or evidence of keratinization 
can be seen This form resembles strikingly 
the basal cell carcinomata described by 
Krompecher and from the microscopical ap- 
pearance alone the differentiation would be 
difficult When correlated with the gross 
findings, however, it is found that the discrete 
type of epithehoma assumes the nodular gross 
form in contradistinction to the “rodent ulcer 
of the face Furthermore in the available fol- 
low up data on this senca of patients it was 
found that these tumors were more mahgnant 
as judged by the reappearance of the growth 
foUowing excision A resemblance may be 
noted between this type of epithelioma and 
the ramifying squamous cell caranomata of 
the cervix uten, both m the manner of growth 
andccUulardifferentiation Furthermore their 
behavior suggests a similar grade of rnalig 
nanev 

TaEATlffiNT 

The treatment of anal cpitheliomata has 
never been regarded as adequate Surgeons 
early recognized m them a pccuharly resistant 
of tumor Accordm^y in spite of the 
optimism accompanying tbe innovation of ap- 
pbcable surgical procedures pialliative treat 
ment was preferred to a mutilating operation 
which in ^e majority of cases would fad to 
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cTO f d . • wiile mcrvin ot oocua] (bam benr mofned. 
a vtU 4 )wi later wUhoot r^b oil nappecr 

effect a cure ^ererthdm, with the gradual 
perfection of operaUve technique eidsionhaa 
come to be regarded leu pcaamuticallv and 
although the ultimate reaulta leave much to be 
desired majiy now regard luigcry ai the only 
hope for permanent cure 
The early kxaliicd noduk or peri-anal ulcer 
Is roost fa\s 5 rable from the standpoint of cura 
bllity Even in these the mistake of conscr^i 
tl^ u a common one. Although the growth 
u sroalJ and well tocaliaed the best results have 
been obtained by wide cicmon without r^ard 
for preservation of the sphmcteia. This may 
suffice for a cure but the large ragged defect 
requiring months for healing and resulting In 
partial or total loss of sphincter control fre 
qoently causes the patlmt to feel that the 
cure u worse than the malady 

In recent yean, eminent surgeons have come 
to favor the combined abdominopcnneal op- 


eratJOD e\*en though the growth be pn«T 1 and 
well drcumicribed. That such a radical pro- 
cedure 11 at least partially justified Is shown 
by the fact that the onl> faiorable late result 
In this series from operation akme followed an 
opetadon of this type. This patient fCase a) 
has li\'ed 4 joan after operation without 
signs of reapjpearancc. 

The question of routine inguinal giand dis- 
section must ncctssanJ} be considered This 
IS not Infrequently advocated regardlets of the 
exidcnt lack of metastases The rationale of 
this procedure must be questioned. If the 
toinor ceils ha\T not begun to spread through 
the lymipbatics it is obvtous that Uttle wHl be 
accomplished by the dissection If mctasta&is 
has alreadv taken place cither groiily or mi- 
croscopically it a hard to conceive of the total 
duniration of danger since one can by no 
means be certain of removing all commumest 
ing lymph channels even if aB affected giands 
are removed To accomplish this satlsfaetonly 
the operator would be forced to remove a 
tremendoos amount of nbcntaneoui Uiaue 
not only aloeg tbe crurascrotaJ fold but from 
the ghiteal fold as vdJ Furthenifore ezten 
skm to the inguinal giands rarely occun until 
tbe pnmary growth is in a bopdessly advanced 
conation 

Tbe status of irradiation m anal cplthe- 
Itomaia, either alone or as an adjunct to rur 
gical extirpation has not been soffidently 
established to enable one accurately to evalu 
ate Its use Among many other tuimjr groups 
these neoplasms ha^T been radiated in eo few 
instances that it Is impossible to gather enough 
•tatutks to justify conclusive deductions. 
Monod of the Iiutltut du Radium in Paris 
conilders them more radiosensitive than car 
cinomata of the rectum Gordon Watson of 
London compares the lensltiMty of the tumor 
to that of cpitheiiomata of the tongue and al 
though he u opUmiitic over the results of a 
few personal cases, hesitates to regard any 
patieot treated by irradiabon alone as per 
manently cured As b so often the case when 
other methods have faffed \ ray therapy and 
radium hai*c been used as a last resort. 

Four of tbe cases in this series recriird some 
form of radiation In Case 1 patient received 
heavy external radiation alone and fa appar 
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ently well today 3 yean after the initial ap- 
pearance of the lesion In Case 4 patient was 
treated by local application of radium to- 
gether with a senes of 35 exposures to \ rays 
The course of the growth was temporartly 
checked and the symptoms partially reheved, 
but death followed from metastases. In Case 
5 patient received 35 \ ray treatments follow 
ing palliative exaaon of the growth. Shelrvwl 
3 year* and was relatively symptom free until 
the last 6 months. The fourth patient, Cose 6 
was given a local application of the radium 
pack but became unco-operative and left the 
hospital The ultimate result was not ob- 
tamed 

Binkley, of the Alemonal Hospital, in New 
York reports i case m which the patient 
li>'cd 7 years after irradiation alone without 
reappearance of the primary growth, but died 
irom Widespread metastases Two others seen 
by him arc apparently well at present follow 
mg irradiation alone He advocates heavy ex 
ternal radiation m preference to the interstitial 
method because of the severe reaction which 
not infrequently follows the latter He feels 
that this foUor^ by excision constitutes the 
most favorable mode of treatment. 



Fig. 4 . Due I p»th. No 4i>i37 power pboto- 

mkrograph ibowuig kcntiolabon, IrreguUrity of ctHs, 
oodabcDce of mitotic figure*. ThJ* tuawr raurttd well to 
extercuU ndktko kod Um pMiiexit U apparently well s 
yem after treatment. 

The experience of Lenz at the Presbyterian 
Hospital supports BmUe/s observations He 
alludes to a most important factor frequently 
overlooked m the irradiation of tumors else 
where m the body namely the choice of time 
for the institution of X ray therapy Post- 
operative scar tissue has low resistance to 
X rays and in order to prevent breaking down 
and radio-necrosis the dosage must be cur- 
tailed to the extent that it is frequently inef 
fective To accomplish the desired result upon 
the tumor, massive doses are necessary Hence 
I/Cnz advocates pre*operati\'e irradiation m 
practically all instances 

To summarue we may say that anorectal 
epithchoraata are more radiosensitive tbari 
carcinomata of the rectum but that a per 
manent cure can be effected by thia means 13 
a matter of doubt. Irradiation prolongs life 
and ameliorates symptoms and for this reason 
should be emphasized m the treatment of 
inoperable growths Although the pr imar y 
tumor may not reappear, the growth thows 
a tendency to metastasize late to the mgumal 
nodes It is thought that heavy external radi- 
ation followed by radical excision constitutes 
the best means of treatment. 
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FIr CtM Pith K j7.fi79 Pbotocn^ of cpcd* 
men rmw vtd free cpfcbcUcDn oi ibi una Ths tamor 
•u ol eh« ukniisx type tad hid canplAdr deAn;«d 
the uil taemm Thepuacer ■ tn tbecoodiMUkKio^ thi 
laaU eutl A oeHrt w f ibdoonooperbeil rttecUoa w«e 
pwfttfiant 1 'rldt tautio of potbiiI nm bebit reiMved. 
The pibent li «dl 4 yem kter ihhMt ttfn of reappeir 

effect a cure Nevertbde* tvith the gradual 
perfection of operative technique cicinon hai 
come to be regarded le»# pesiimisUcany and 
although the ultimate reiulta leave much to bo 
deaired many now regard surgery as the only 
hope for permanent cure. 

The early localircd noduk or peri anal ulcer 
is most favorahlc from the standpoint of cura 
bflity Even in these the mistake of conserva 
tiim is a common one Although the growth 
ifl smsB and wdl localued the best results have 
been obtained by wide erdswn without regard 
for preservation of the sphincters. This may 
luifice for a cure but the large ragged defert 
requiring months for healing and resulting in 
partial or total loss of sphincter control fre- 
quently causes the patient to fed that the 
core Is worse than the malad) 

In recent years, eminent surgeons have come 
to favor the combined abdominoperineal op- 


eration even though the growth be smaTI and 
well orcumserfbed That such a radical pro- 
cedure is at least partially justified is shown 
by the fact that the only favorable late result 
in thisseriesfrom operation alor>c followed an 
operation of this type This patient (Case 3) 
has lived 4 years after operation without 
signs of reappearance 

The queshon of routine inguinal gland dis- 
section must nccessaiDj be considered This 
Is not Infrequent!) advocated regardless of the 
evident lack of mctastascs, TIm rationale of 
this procedure must be questioned If the 
tumor cells have not begun to spread through 
the lymphatics it Is obrious that little will be 
accomp^ed b) the dissection If metastasis 
has already taken place either grosil) or mi 
croscopicaily it is hard to conceive of the total 
elimination of danger since one can by no 
means be certain of removing aD communicat 
ing lymph channels evtm if all affected glands 
are removed To accoraphsb this satisfactorily 
the ojjcntor would be forced to remove a 
tremeiidous amount of subcutaneous tissue 
not only along the crorascrotal fold but from 
the gluteal fold as well Furtherroore exten 
sion to the inguinil glands rarely occurs until 
the pfurtary growth u in a hopel^y advanced 
con^tioD 

The ftatos of irradiation In atod epithe- 
lionuta either alone or as an adjunct to sur 
gical eztlrpatioo bos not been luJfiaently 
established to enable one accurately to evalu 
ate its use. Among many other turnor groups 
thece neopltsms have been radiated in so few 
instances that it is impossible to gather erwugh 
fUtialics to justify conclusive deductions, 
ilonod of the Institut du Radium m Paris 
considers them more radkaendtivc than car 
dnomala of the rectum Gordon Watson of 
London compares the sensitivity of the tumor 
to that of cpltheliomata of the tongue and al 
though be Is opdmistic over the resuits of a 
few penonal cases, hesitates to regard any 
patient treated by irradiation atone as per 
manentl) cured As ts so often the case, when 
other methods have failed X ray therapy and 
radium have been used os a last resort 

Four of the cases in this senes received some 
form of radiatton. In Case i patient recejved 
heavy crtemal radiation alone and Is appar 




Fig j. Cue r. P*Ul No. 43kM7 Law power pboto- 
mfcrogimph of » dMt»c epIthcU^ of the mat. Note the 
freqaeocy of epithd^l peuk tnd the {mroUrlty ia the 
h of the The itromA laeoutiu>acocnpo««f of a 
te m^wotk of OKmcctite tl*Qe fiben. 


Fig. 4 . Cue I Peth. No 43,^7 High powtr photo- 
mjeromph ehowing fceniiJiittitlon, fnegaljirity of cell*, 
and ihecMt of mitotk &ture». Thk tumor reacted wtO to 
atemai radiation and the patient la apparentiy well a 
yean after trtatment 


entlj TTcU today 2 years after the initial ap- 
pearance of the lesion In. Case 4 patient was 
treated by local application of radium to- 
gether with a ficnes of 35 exposures to \ rays. 
The course of the growth was temporary 
checked and the symptoms partiallj i^eved, 
but death followed from metaatascs. In Case 
p patient received ^5 \ ray treatments follow 
mg palliative excision of the growth She lived 
3 years and was relatively symptom free until 
the last 6 months The fourth patient Case 6 
was given a local application of the radium 
pack but became unco-opcrative and left the 
hospital The ultimate result was not ob- 
tained 

Bmkley, of the ^lemonal Hospital, in New 
Yort^ reports i case m which the patient 
lived 7 years after irradiation alone ^thout 
reappearance of the pninary growth but died 
from widespread metastases Two others seen 
by him arc apparently well at present follow 
ing irradiabon alone He advocates heavy ex 
temal radiation m preference to the mtcratitial 
method because of the severe reaction which 
not infrequently follows the latter He feds 
that this foUov^ by erosion constitutes the 
meal favorable mode of treatment. 


The eipenence of Lenx at the Presbyterian 
Hospital supports Bmkley's observations He 
alludes to a most important factor frequently 
overlooked m the irradiation of tumors else- 
where m the body namely the choice of time 
for the institution of V ray therapy Post 
operative scar tissue has low resistance to 
X rays and m order to prevent breaking down 
and radio-necrosis the dosage must be cur- 
tailed to the extent that it is frequently mef 
fectivc To accomplish the desired result upon 
the tumor massive doses arc necessary Hence 
Lenz advocates pre-operative irradiation m 
practically all instances 

To summarue we may say that anorectal 
epitheliomata are more radiosensitive thqn 
caremomata of the rectum but that a per 
manent cure can be effected by this means is 
a matter of doubt Irradiation prolongs life 
and ameliorates symptoms and for this reason 
should be emphasii^ m the treatment of 
mopcrable growths Although the primary 
tumor may not reappear, the growth shows 
a tendency to metastasize late to the inguinal 
nodes It is thought that heavy external radi 
ation followed by radical excision constitutes 
the best means of treatment 
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Fl( i CtM 1 Puh No j7 6n Pboiofn^ of 
BCB f caa o Ttd froffi fpn^djocoa of ibe una Thk unnor 
wu of sktnov (TP^ tod b*d ccnplotefy denrojrd 
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effect a core, Ncvcrtlielefs irith the ^ndual 
perfectKin of operative technique exanoo baa 
come to be renrded leu peubiustically and 
although the ultimate reiulU lea'T much to be 
desired many now regard surgery u the only 
hope for permaiaent care 

The early localized nodule or perv-aaal ulcer 
ii most favorable from the standpoint of cinm 
bfljty E\tn m these the mistake of conserva 
turn li a common one Although the grtmth 
if amall and weD locallicd the best resulta have 
been obtained by wide eiaikm without regard 
for preservation of the sphincters This may 
lumce for a cure bat the large ragged defect 
requiring months for healing and resulting in 
partial or total Ion of sphincter control fre 
qucntly causes the patifflt to feel that tbo 
cure is worse than the malady 
In recent years eminent surgeons have come 
to favor the combined abdominoperineal op- 


eration even though the groirth be small and 
well drcumscribcd. That such a radical pro- 
cedure is at least partially justified is sberwu 
bj the fact that the onl> fawrable late result 
in this scries from operation alone followed an 
operation of tins t}^ This patient (Case a) 
has li\xd 4 jTars after operation without 
signs of reappearance 

The question of routine Inguinal gland dis- 
section must necessarily be considered- This 
is not Infrequently advocated regardless of the 
evident lack of metastases. The rationale of 
this procedore must be questioned If the 
tumor cells have not bcgim to spread throurt 
the IjTLphatics it is obvious that little wfU « 
accompmhed b> the dtssection If metastasis 
has already taken place other grossly or ml 
croscopicau) It b hard to concei\'e of the total 
cUminatlon of danger since one can by no 
meant be certain of removing all commurjeat 
lOg }>'mph channels even If ^ affected ^ands 
are removed. To accomplish this utUfactorily 
the operator would be forced to remove a 
tmaendous amount of fubcutaneous tieue 
not only along the cnirascretal fold bat from 
the giuteal fold as well Fortbermore exten 
Bion to the inguinal glands rarely occun until 
the primary growth b m a hopci aaly advanced 
conation. 

The status of irradiation in anal eplthe 
liomata^ either alone or oi an adjunct to tur 
gical extirpation has not been luifidently 
established to enable one accurately to evalu- 
ate its use Among many other turnor groups 
these neoplasms have been radiated m so few 
utstanccs that it b impossible to gather enough 
statistics to justify conchmve deductions. 
Monod of the IrtsUtut du Radium in Paris, 
considers them more radx»enritive than car 
dnomata of the rectum Gordon-\\ atson of 
London compares the tenflitivity of the tumor 
to that of epitheliomata of the tongue and aJ 
though he is optimistic over the results of a 
few personal cases, hesitates to regard any 
patimt treated by irradiation alone as per 
maneatiy cored As b so often the case, when 
other methods have failed "V ray therapy and 
radium have been used as a last resort 

Four of the cases In thb senes received some 
fonn of radiation. In Case i patient received 
heavy external radiation alone and b appar 
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Flf. 7 Cmc 3 Pith. No Low power pholo- 

micncTapli of to epItbeUama of tlM amtf whkb wu tbougbt 
to have derdopca m k rwoJt of X riy barn*. Tbe 



cooMctfre tlMoe. 

^Tt she attnbuttd the pain to that source At the 
birth of her U*t child some month* before she had 
received a third degree tear into the rectum resuluog 
in partial incontinence of fsKes and mine Era mins 
don rcvoled rdaxatlon of the perineal moaculatare 
with a mariced rectoede and cy^ocelc On the right 
tide of the anus was found a hrm ulcerated ndge 
with raised edge*. This was 3 centimeters long and 
I centimeter wide and had Infiltrated the soft tib- 
fues beneath. It bled eosilv to tonch and super 
fidally resembled an efdtbelloma BiopS) was ad 
vised and perfonned. 

Operation was done June as 1930 (Biopsy Path. 
No 43337 ) The pathologist reported B<iuamou8 cell 
caranoma from the section 

Posio^trairte couric Treatment of the epithelioma 
was considered more urgent than repair of the pen 
neal tear Accordindy since there were no tvai^Io 
beds at the time, she wa* sent to another bospitaL 
Here she received a course of X ray therapy but the 
dosage and number of treatments are not known. 
Two years later she again reported to this hospital 
for repair On examination she wa* found to hare no 
sign of the tumor There wa* a smiB dcatru at the 
former site of the lesion but no nlccratian and little 
induration The patient remained apparently welL 
*8 month*. 

The specimen received for examination consUted 
of a thin fiattened piece of dwoe i centimeter in 
diameter One lurface was smooth and ^ayuh m 
color the other rough and hemorrhagic. The titsae 
wa* composed of a malignant bj’pertrophy of strati- 



FIj 8 Caie 3, Path. No 31 528. High power photo- 
mlcTognph of tuinor depleted m Figure 7 Eleven mJtotic 
figuns can be tetn la this fid d, ccftaiuly indicating a powth 
oT high malignincy In spite of this the patient ba* re- 
mained alive for 7 years since this sectloa wa* takoi and 
sbo^ DO apfAxtnt sign of malignant growth at the present 
tima Ihl) wa* a cc^nslng ca*e ilno the only operativQ 
tieatfflcnt wa* kol aririon of tbe skin nodules. 

fied sauamous cell* ^wing in irregular whorl* and 
•trands. The central portion* of some of these were 
necrotic. The cells varied tremendously in sixe and 
mitotic figure* were seen In roughly i per cent of the 
nudel- Inc cytoplaam was eosinophilic, and the cell 
borders were not dearly marked The stroma was 
composed of loose fibrous tissue hcavil} infiltrated 
with leucocytes and small round cells (see Figs. 3 
and 4) 

Diagnosis squamous cell epithelioma of the dif 
fuse tvpe 

Cast 3 (Unit No 71526) G F a white female, 
aged 61 >-ears entered the hospital on May 15 1928 
complaining of an ulcer in the artwl region Nine 
months before this she bad undergone an operation 
at another hospital for tbe remo^ of three small 
indurated lumps. These bad been diagnosed con- 
d>lomata and the condition was regarded as benign. 
Following the operation there appeared a residual 
nicer at the ntc of incision which failed to heal 
under conservative treatment She bad received at 
that time some radium but the exact dosage was not 
known She had been warned against the possibility 
of cancer and came to this hospital for advice and 
treatment Thj’iical examination was negative ex 
cept for the rectal findmg* Along the posterior 
commissure of the anus there was a deep ulcer 5 by 8 
centimeter* In siie The proximal portion extended 
within the anus. The edge* enried over a hard car 
tilaginous base which exuded a foul smelling scro- 
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Fif Q Cm* 4, Pith No 7 ijj L<t* power |)b>u>- 
mkiQcnph at u mbhelkem a( the knrer recton The 
cetk ftvw w wel/ anreowcnbed MrucU 4vf frec^ 
pepanteti a lalriy detktc hhrao* Umie lu eMepfao- 
la(kaJ fUuctun a «tr{haft7 like that 0/ bMi ceO car 
cmocaa The Uiiin reappeared alter esetakai aod caaaed 
the death «1 the patleat 1 oioatha alts operaon 

puruleBt dlicharfe Rectal etamlBatioa aas Im 
povdbk on accoofiC ol the pain Indaced, 

Opmtkn wu doee jane 16 igrS aod couiated 
of a cooibined abdoolBoperiMai reaectlon. An Ind- 
(km aaa made aboot the anui *cU bevood the (oar 
gin of ibe aim The loruuin was earned throagfa 
^kin and (Qbcutanrotia daauei aod the rectom waa 
cUaaected free toother adth a large *(dre abaped 
piece of dMue Loaodlnt the apblncten Iw dbarc 
tko aaa earned aa hM aa poachle and the rectruo 
divided the prorimaJ itump being lorerted and 
ckaed dgbtl) Tbe penneal defect vas then packed 
acid tbe pattest 1 poaitioo rreeraed 00 tbe (able 
Through an abdominal hxiklon the rectal atoinp aaa 
drawn op and a permanent cotoatam> made 
Tbe patfent made an nnevcBl/al rreorery Tbe 
wtHntd healed b> granulatran and waa almoat co^ 
ttrely ckaed at the time of her dbcharge on July 4 
iqiE. She aaa teen at Inten-ali of 3 to 4 mantha 
dnee that time and haa aboan do dgoa of recur 
rtncc. She haa been well for 4 ^ran 

Tbe operative fpecimcn corudited of a piece of 
■Hn 13 cenilmetera hi dbuneter (DirouDdhia tbe anna 
and attached to 15 cesUmeten of Dormu tectntd. 
On one afde of tbe anu* tbae waa a large deep 
penetrating nicer with a bard papQJlform baae. Tbe 
cut tectiona abowed eitetokna from tbli peoetratiof 
the tlMuea ben eath . Attached to one poriloo of (he 
jp^clnKH * piece of vaginal wiD which bo^ 
ever did not to be Invaded by the tmnor 

(figure 1) 


Tbe atalned aection (Path. No. 37679) iboaed a 
diffuae fnvatkn of tbe tinaea by LrTeguiar atranda 
of epItbeiiaJ rvH* Tbeae were a<maDioaa In type, 
irregular In dxe and ibowrd mUotlc figum In about 
1 per cent of the tnidei- There araa do temieocy 
toward pearl formation. Throogbont tbe entire aec 
tkm tbm waa a profoae fn&Itratkm of amaO nxmd 
cellaand lencocytea. 

Diagnoaia S^aisoaa ceQ cardnoma of tie asoa, 
diSuae type 

CaiE 3. (Unit Na 63159.) On June 16 19*5, 
hi D a white female of 39 vean, flrat came to the 
cQnlc. The onaet of her nmptomi dated back to 
igod when the firat noticed an fntenac Itcbing in the 
pcrtocal region and at tbe tame time a tmall draln- 
iQf (inaa to one aide of tbe anua. The discomfort 
p«3^ed intermittently ontQ igio when an abaceii 
formed at tbe aite of tbe hstula Tbla waa treated by 
a local pbyalcian but proved to be espedaHv re- 
aiitant to healing and nanalned aa a cbronlc araln- 
log alnaa. Daring the coorae of the 10 yean, 
afac conaulted many private pbvaklaDa and bociltalt 
aeeklng relief but waa not permanently hdpea. In 
<9to ibe received a coone of \ ra> trtatmenti 
Uatingover a period of 7 tnootha although tbe nom- 
tNt of creatzornu and dotage U unknown. FoBowing 
thU. the fichfng wai rclkv^ but ft wu found that 
•be nad developed \ ray bum over the atma, vulva, 
and tbe bacU of tbe handi wbm the had eepoara 
ihem while retneting the buttocks daring treat 
mcnL She fint vinted lUi hoapftal 5 yean ktrr 
thb time tbe cDanlainU acre retom of tbe Itch- 
ing, pain, bloody dJicnaige and lamp# at the margin 
of iIm anna. Ezamlnatiu revealed a contractore cd 
(be ania with eztendve acarrieg oe either iklc In 
(1^ anterior right qoadriDt aaa found a tiny fiatn- 
loot opening which bajely admitted the t^ of a 
probe Bordering the anna, coold be seen and felt 
arveral bard polypoid mamea reaembllng fibroaed 
bmorTbolda Th^ were thought to be old hwmoc 
rbddaJ tagi and eatiiion advla^ 

Operati^ wu done June 16 19*5 Tbe erteroal 
henaonboida acre cidi^ The pa tbokiglat reported 
mal^oant change In the eadacd tiaaue. 

Alter hogJuUkatlon for a few dayi to rtujver 
from tbe eilecta of raeral anratheila tbe patient 
wu difdiargcd with fnatructiocs to report to tbe 
outjntlent department. 

The patient rctnmed July i 1915 for routine fc4 
krw-up It wu found that tbe barwrrbofdectomr 
wound wu healed but there wu at the anal margin 
a amiTI maM which had dtber reemred or escaped 
obacTvatloD at tbe firat operation. This wu cjclKd 
onder kxml aowtthetla. 

A fistuloua tract peraiated at tbe thoe of her next 
vialt 00 Jttly 15 r9»5 A Wop^ of tbli tract tgain 
abowed definite malignancy In view of thb wi« 
cxdalon wu advlaed out wu portpODcd became « 

(be preacnct of Infection, and treatment wu directed 

toward deanlng op lool Infcctfon. 

She wu next aeen 00 Aaguat 14 19*5 nergett- 
eial condition wu tmpeoved but tbe preaeoce of ra 
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larsed iDguiiul nodes wft* thought to Indicate me 
iMtaaea and therefore inoperability Ncverthcleti a 
pl.nH excised for diagnofis was negative for cancer 

case by now preaented a perplexing situation. If 
the pathological diignosla bad been correct It was 
difficult to undcrataiid the prolonged life of the 
patient when the fistulous tract had not been com 
pletely removed. In view of this no further operative 
prwxdure was attempted at the time 
On January 8 1926 at routine ctaraination the 
anal condition was found to be entlrtl> aatlsfacloiy 
but hypertrophic telangiectases had appeared over 
the vulva In addition several scalv keratoses were 
found over the vulva and hands. These were regarded 
as results of the \ ray bums 
For nearly 2 vears thereafter the condition changed 
little If at all The Itching returned and she suffered 
from occasional lower abdominal cramps WTien seen 
on January 3 1928 the Icnons over the \Tilva had 
mcrcascd m sise and were thought to be malignant. 
She was admitted to the hospital and on the follow 
ing day the cadre vulva was cidsed The patholo- 
gist again reported malignancy on the ba^ of an 
■V. ray bom The wouncT healed without compbea 
dons and the patient was discharged Improved 
No further symptoms were ptevduced unt 2 Klarch 
s: 1931 when the Inguinal nodes again became en 
urged. With the auspiaon of metastaacs one was 
exds^ lor dlapoxu but as formerly showed nothing 
more than a chronic adenlps, The itching recuirea 
a few months later and on exaraioatlon a small ulcer 
was found in the left anterior quadrant She was 
admitted for a third time and the ulcer cxdsed It 
was again reported trensitkmal epithelioma The 
vouna failed to heal entirely and she wai admitted a 
fourth time for wide excinoa. This time a biopsy 
showed nothing but inflammatory tissue The wound 
healed niedy with proper care and the patient, still 
in good general health was discharged 

During the past year she has been seen on several 
occasioni but there has been no recurrence of symp- 
toms nor has the growth reappeared On August 16 
1931 a complete examination of the large bowel was 
made Induding a hannin enema and li^oidosCDpIc 
examination but no abnormality was found. At 
present her general health is gcKxh The Wasser 
rotnn reaction was negative on several oexasiom. 

Result She has been well 7 year*. 

There was iwthing characteristic In the many 
small bill of tissue removed for diagnosis (Path. 
Noi, 46255 371^ 33538 and 33597) Most of them 
were small pieces removed at biopsy The ^ledmen 
removed on January 5 1928 consisted of the entire 
vulva induding the labisc minora and the ditorls. 
These were hyperamic and aaitmatouj and near the 
posterior end of the right labia was seen a dclmjte 
ulceration 1 centimeter m diameter with rolled edges 
and an indurated base. Several bluish areas of 
Iclangiectails were scattered over the entire surface 
of both Ublc 

In general all of the specimens removed from the 
ulcerated areas showed the same type of epithelial 





Fig la Case 8 , Path. No 17 ay High power pboto- 
rokrograph of the tumor shown fn Flffure 0 This shows a 
lair tmilonnity of the she and shape c 4 the cdb and the 
presence of a few mitotic flames. Although this does net 
bnpress ooe as a tumor of high nade malignajiry the 
patient died from reappearance 01 the growth after ex 
dskn. 


proliferation There was a thickening of the eplder 
mis with hyperplasia of the malpighlan pes> which 
in tome places had broken through the bwment 
membrane and infiltrated the underi>’jng tissues. It 
u possible that this ml^t have occurred in a benign 
overgrowth of epitbclrum but In the presence of 
abundant mitotic figures (from 4 to 6 per cent of the 
nuclei) its mallmancy cordd hardly be doubted. The 
cells grew in dbcrcle groups and resembled in some 
wayi a baaal cell epithelioma. No pearls were found 
Sections taken through the telangiectatic areas 
showed dilated and thrombosed vwels. It was 
thought that the growth ou the vulva was a new 
lesion developing after an "V ra\ bum and not an 
extension of the primary growth at the anus (sec 
Figs. 7 and 8) 

Diagnosis Squamous cell epithelioma of the anus 
of the discrete type following X ray bums.^ 

Ca 8Z4 (Unit No 61010.) W O a colored male, 
aged 76 years was admitted to the hospital on 
September 29 1934^ complaining of rectal Dleeding 
for a months. Coinadent with the onset of the bleed 
mg he had noticed a small mass In the lower rectum 
which was sometimes palpable after a boi^ more 
menu This was ahghtlj tender and caused Mm 
moderate discomfort by obstruction to p*»«ing 
fc^s. On physical ezamlnatiOD nothing could be 
teen extemall} KiaminatioD of the rertam rewl/^ 

It t* tsMUeekM* tl tbfa tamer amr fra<n ttw tra* «n«l cfrftbeSaiD 
«r tt* ridm Um prriorn*. la Rite el hi brSanor the rrew 

aad dwrMaJrtki vtn tkae ol anaJ c^itbtboMla aid tlM 

m a ynM oi e pnl i w tarored tfaa faemo fr fi la 
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Flf g Cue 8. Ptth N ITJJJ powtr pfaoto- 

mkrofiipfa u> cpibrimn of k»«rf rccnun The 
ndb KTOv la weii cif C B at*CT <Lrt »trud« tad c">of>* 
•rptnied t (uriy detctt ohraoi tbaoe lu oor^po- 
loflol ftraetnre b ttrlkia^ Uke that of butl cdl cv 
Tb« (gmor ntppetR<d tfcer radtisa tad ctaed 
ditdetthof tbeptdent t eMCi^tflaopetUsiL 

pornkot dbdarje. Rectti enmlntdoti «tt Uo 
pMtfble on tcoDoat o/ the paia loduced 
Operuioa «%t doae Joae td igtS tad couiMeil 
of t comblaed tbdoaiQopeTlneai reiectloQ Aa bd 
non wu lotde ebont tbe tons «dl beroBd the mtr 
ftn of the nicer The Indtloo wtt curled through 
•klo tod enbenUneoot titiaet tnd the rectum mu 
diuected free togetber with t large ne*^ tbaped 
piece of titinc Indadisg the epblncten Tm db^ 
tkm wu ctirled u hup u pouible tnd tbe rcctiun 
divided tbe procimtl itomp being inverted ud 
ckwed dgbth The penoetl defect wu then packed 
aod tbe patient position reverted on tbe table 
Through an abdofnintl Incision the rectal attuop wu 
drawn np and a permtDent colottomi made 
Tbe patient made tn nnes*eotfal recovery Tbe 
wouod healed bi granultdon and wu almost en- 
tlrdy doaed at the dme of her di achaig e oa Jo^ 4, 
192S She mu seen at mtervals of j to 4 toaotha 
abce that time tnd bu shorn n no signs of recur 
recce- Sbe bu bem well for 4 tears 
Tbe operttiTe spedicen contbted of a piece of 
■tin 13 ccntlmetcn Id dlaineter turrouialcng theamta 
and attached to 15 centimeters of norrol rectom. 
On one dde of tbe anus there wu a large deep, 
penetrating nicer with a hard papflU/orm base Tho 
cat aectlcns showed extensions Itot thb penetrating 
tbe tisanes beneath. Attached to one portion of the 
ipedinen wu a paece of vaginal wall which, bow 
ever did not appear to be tnvaded by the tumor 
(fignre 3) 


Tbe stained sectioo (Tath. Na 17679} showed a 
dUhtse InTaskn of the tlaaues b> uregiiiar strudi 
of epithelial cells. These mere squamous in type, 
irregular to slae and showed mitotic figures in aboot 
I per cent of tbe nocleL There wu no tendency 
toman! pearl forma tloo. Throughout the entire sec 
tkm thm wu a pnduse Infiltration of small round 
cefls and leucocytes. 

Diagnosis Seamens ccQ cardooma of the tom, 
dUTose type. 

Cast i (Unit Na 63159.) On Jime 16 1935 
hi D a white female of 39 yean, first came to tb» 
dink Tbe onset of her symptoms dated back to 
1906 when she first noticed an Intense itching in the 
perineal region and at tbe tame tlme^ tmaJl drain- 
ing nous to one side of tbe tnuL 'ibe diacotnfort 
penlited intermlttentlv ontil 1910, when an abscess 
formed st tbe site of the fistula This wu treated by 
a local phialdan but p ru ved to be espedallr re- 
alstani to healing and remained u a chronic clraln 
log sinus. During tbe course of the next 10 rears, 
sbe consulted many private phjaldans and boacftals 
seeking relief but wu not permaDcnIly hdpea. In 
igro, she retchTd a courie of \ ray truatmenta 
ludog over a period of 7 months although the num 
ber of treatromu and dougr is unknown. Following 
thU. tbe itcblng wu relink but it au found that 
she bad developed \ ray bums over tbe anus, rohi. 
and tbe baoka of tbe baMs abere she had espeaea 
them aUle reirartlng the bultoeka during treat 
ocst. Sbe fint vlslt^ Ibis hospital 5 yean bter 
At this time tbe corDpfaJnts am return of tbe itch- 
ing pain bloody disaiarge, and bnnps St tbe margm 
of the anus. ElxacolaatiQn revealed a cmliactare of 
the anus alth extensive scarring on either side. la 
tbe anterloe right quadrant wu found a llnr fistn 
tons opening which bardr admitted the t^ of a 
probe. Bordering tbe anus, conld be seen aM felt 
several bard polypoid masses resembling fibrowd 
bEmorrholda. Ther wm thought to be cud lunoor 
rboldaJ Up and cxcldon adrised. 

Operation wu done June 16 1935 Tbe citemal 
brtnorrhcfdj were exds^ The pa tboloffat reported 
malignant chante In the eadsed tlssne. 

AJltT hcmJtalixalkio for a few days to leuirtr 
from tbe rflecta of general anesthesia, tbe patie^ 
au dbeharpd with Instructloiii to report to the 
out^tlent dcpnrtmenL 

The patient returned Tolv I 1935 for routine «*- 
low-op. It sru found uut tbe hemocTbcfdcctomy 
wound wu healed but there wu at tbe anal niar^ 
a amali mass wblcb had either recurred or esc aped 
obaervatloQ at the first opoatkia. This was exosed 
onder local anrstfaesia. 

A fistulous tract persisled at the time of her nett 
visit on July 15 1935. A Uopsy of this tract sg*a 
showed definite mahinaocy In view of this wfcK 
excisloD wu advised mt wu postponed h^^s^ « 
tbeprcaenceof infeetkn. and treatment wu directed 
toward cleaning up local Infcctfcai. 

Sbe sru next seen 00 August 14 i9^S Herpn- 
era! cooditfon wu Improved but the presence of e»* 
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Urged tn ginnal nodes w« tbou^t to Indicate me 
UiUsesand therefore inoperabflltj Nevertheless a 
gUnd exdsed for diagnosis ^psa nesaU\'c for cancer 
Xhe PS*'* by now presented a perplciing situation If 
the pathologicaJ diagnosis had been correct it was 
difficult to understand the prolonged life ol the 
patient when the fistulous tract had not been com 
pletely removed In view of this no further operative 
procedure was attempted at the time 
On January 8 1916 at routine examination the 
anal condition was found to be entirclv sauafactory 
but hypertrophic telangiectases had appeared over 
the vulva. In addition several scaly keratoses were 
found over the vulva and hands. These were regarded 
as results of the \ rav burns 

Fornearlv 2 years thereafter the condition changed 
HttleffataiL The itching returned and she suffered 
from occasional lower abdominal oumpi W hen leen 
on January 3 1928 the lesions over the vulva had 
increased m size and were thought to be malignant. 
She was admitted to the hospital and on the follow 
ing day the entire vulva was excised. The patholo- 
gist again reported malignancy on the ba^ of an 
\ ray bum. The wound healed without compUca 
tlons and the patient was discharged Improved 
No further symplomi were produced until March 
31 1931 when the inguinal n^es again became CD 
Uj:^ With the sospldon of metastases one was 
exaaed for dlacTLOSis but as formerly showed nothing 
more than a aireoic adenitis. The (tchJog recurred 
a few months later and on eiaminaaon a small ulcer 
was fouikd In the left anterior quadrant She was 
admitted for a third tine and the ulcer excised. It 
was a|^ reported transitioaal epithelioma. The 
wound failed to heal entirely and she was admitted a 
fourth time for wide excLaan- This time a biopsy 
showed nothing but Inflammatory tissue. The wound 
healed nicely with proper care and the patient stfll 
in good general health was discharged 

During the past year she has be^ seen on several 
occasions but there has been no recurrence of sj-mp- 
toms nor has the growth reappeared On August 16 
1931 a complete examlnatfou of the large bowel was 
ni^e Inclufilng a barium enema and sigraoldoacopic 
examination but no abnormality was found At 
present her general health is good. The Wasicr 
mann reaction was negative on several occasiona. 

Result She has been well 7 veara. 

There was nothing characteristic in the many 
small Uts of tissue removed for diagnotii (Path. 
Not,46isj 37164 33538 and33597)lIoitofthcm 
were small pieces removed at biopsy The specimen 
removed on January 5 1928 coiuiited of the entire 
vulva including the lablje minora and the ditoris. 
These were hypcmnlc and edematous and near the 
posterior end of the right labia was seen a definite 
uJeeration 1 ceotimeter m diameter with rolled edges 
and an indurated base. Several bluish areas of 
teUngiectails were scattered over the entire surface 
of both iabie 

In general all of the specimens removed from the 
ulcerated areas showed the same type of epithelial 



F% lo. Case 8, Path. No 17 High powerphoto- 
raierogniph of ih* tuiDor shown in Figure p This shows a 
fair uolfonsity 0/ the site and shape of the cdls and the 
prcsefict of a few mltotk figures. Although this docs not 
Imprca one as a tumor of high grade malljman^ the 
patient died from reapipeaiance os the growth after ex 
cbkuL 


proliferation. There was a thickening of the epider 
mis with b>T>erplasia of the malpighian pegs which 
In aome plam had broken through the basement 
membrane and infiltrated the underlj’ing tissues. It 
Is po^ble that this might have occurred in a benign 
overgrowth of epithelium but In the presence of 
abundant mitotic figures (from 4 to 6 per cent of the 
nuclei) its maJimancy could hardly be doubted The 
cells grew m discrttc groups and resembled in some 
ways a basal cell epithelioma No pearls were found. 
Scions taken through the telangiectatic areas 
showed ddated and thrombosed vessels. It was 
thought that the groirth on the vulva was a new 
lesion developing after an X rav bum and not an 
citension of the primary growth at the anus (see 
Figs. 7 and 8) 

Diagnosis Squamous cell ^theboma of the anus 
of the discrete rtTic following \ ray bums.* 

Case 4 (Unit No 6roia) W 6 a colored male, 
aged 76 years was adnaitted to the hospital on 
September 29 1924. complaining of rcctMl bleeding 
for a months. Coincident with the onset of the bleed 
Ing he had noticed a small mass in the lower rectum 
which was sometimes palpable after a bowel move- 
ment. This was shghtly tender and caused him 
moderate discomfort by ohstmctiou to passing 
feces. On physical examination nothing could be 
seen externally Examination of the rectum revealed 

*(t k U tUi tamer trow from U* trw aul 

<r Um «Uj] o< Um ptrima. lo tpo* Its alrplcal befartW tbe eitm 
and ttfcro»cp[ac Amclenttia *er» t^cm a/ 
rr rm tms a ol ofrfoloB {ararfd Lb* (oriMr ortclm 
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Fn g Cue t, Piti No 7 jjj Law pawtr pboto- 
mkmtnpli of aji nhbdkxaa rd tie lower rRQtiB *nM 
oeQ* fnnr In veS cbcuoaotbed ttnaHt tod froupt 
leptJtted b7 a Hirij detae fibrra tame lu a oi pto- 
laQcaJ ttrocton It tfrflaoctr ol > crD cv 

dsoDM TEt reaioe mppeand titer etehki tad caotnl 
the dcuL e< the ptdat I om the titer opertboe 

punknt dltdurfe Recul utmlntiioQ w«t Im 
poofbk on accoont of tbe pein Induced 

Opmtfon tru dooe Juoe id tgrS tod *ecnbted 
of a combteed abdcxaunoperlneti reaecttoa Aa Ind- 
tkio «u made about the anut me£l bevood tbe mar 
(711 of the ulcer The iodMon ra -amed limxigb 
thin and tabcutaneoui tiuuei tod tbe rectum mt 
dlaeected free lofether with a Urje »edire thaped 
piece of tiaaoe inmdln* the kphinctera. The duaec 
tloD m carried ai bki) a* poaaihk and the rectom 
divided^ the proeunal nump being Inrertcd and 
doaed tighUv Tbe penneal oefect «ai tbea packed 
and the patient positwo revrraed on the table 
Through an abdominal Inctaloo tbe rectal atump mas 
drawn op and a piermancDl tolotlomy rn«d» 

The patisit made an uoemilhil rtcervery Tbe 
aound healed tr\ granalatloQ and aaa almost en- 
tire^ doted at the tiiae of her dbeharge on July 4 
igiB She au seen at intervab of j to 4 raontb 
tbice that time and hu ihoan no algni of recur 
renc e She hu been wefl for 4 yeara. 

Tbe opermthe tpeiuntn conabted of a paece of 
13 centunetm in diameter turrouDding the aoua 
tjod attached to 15 centimeten of normal reettun. 
On ooe ride of the anai there wu a large deep, 
penetrating olccr with a bard papilliform bi f The 
cot aectlom ahoaed atenriona from thh penetrating 
the tlt»e* beneath Attached to one portkio of tbe 
(pecimen vu a piece of vaginal vail vhkb bow 
ever (fid not nppear to be Invaded by tbe tuioDr 
(Figure i) 


The stained section (Path. No 37679) ahoved a 
diffuse Invadon of the tlanes by Irre^lar strands 
of epithelial cdb. These were amurnous In type 
IiT^ular in ilxe, and ahoaed raitotK £gures In about 
I per cent of the nodcL There vaa no tendency 
toward pearl formation. Throughout tbe entire sec 
(loo thm vu a profuse InGItration of irmll round 
ceDa and leucocytes. 

Dlagnoals Sqiumous ctH cardnoTna of tbe tnni, 
diffuae type 

Cau 3. fUnft No 63159) On Jane 16 1915 
M D a white female of 39 years, first came to the 
clinics The onaet of her symptoms dated back to 
1906 when she first noticed an Intense itchbg in the 



persisted intemlttcntly until igio when an abscesa 
lonncd at the ilte of the fiatuia. This au treated by 
a local phjaician but proved to be espedallv re- 
kistant to healing and remained u a chrooic cfiaiiH 
log alnua During tbe course of tbe oeit 10 years, 
she consulted many private physfdam and bo^taU 
seeking rrllef but vaa not per m anently belpeo. In 
1910, ab* received a course of \-ray treatmenO 
la^ubtg over a period of 7 mootbs although tbe num- 
berof trralmeQtaanddosageUunkoovn. FoUoabf 
thK the itching au refievw bat it wu found that 
•iw bad dertloim \-n) bums orer the anna, ealra, 
and the bac^ of the bands where ihe bad exposed 
(bas whDe retracting the buttocEi daring treat 
meet She first vUted this bcspltal 5 years latff 
At this time the coanplainta were return of the itch* 
lug paia , bloodv dhclurge and lamps at tbe mar|iB 
of tbe anua. Examinatm revealed a coniracture ef 
the anus sltb ertcosice icamng on either tide. In 
the anterior right quadrant wu found a tinr fists* 
toua ope ni ng which bardr admitted tbe tip of a 
probe- Bordering the anoa, could be seen and fdt 
aeveraJ hard polypeid maaaes resemhUng fibrosed 
brmorTbclda Tb^ were ibougbt to be edd bemor 
rtMidal tags and erdrioo advis^ 

OperstioD wu done Jane 16 10J5 Tbe eitenil 
haMDOcrbclds vert cids^ The pa tbologbt reported 
malignant cbinge In tbe excised tissce 
After bonltaUxatioa for t few da>a to rccorer 
from the efiects of geiwtal aruestbetia, tbe patient 
sru discharged with instmctions to report to tbe 
oot^Mtlent departmenL 

The patient retamed Tol) i 191J for routine fd 
kw-op. It wu found that the hrmorrbcidectotnT 
wound vu healed but there vu at tbe anal margin 
a tmall which bad either recurred or esoped 
obserratloQ at the first operation. Thlswuciased 
under local ancstbesla. 

A fistulous tract persisted at the time of her nrt 
rlalt 00 Jaly 15 rpiy. A biopsy of this tract * 1 ^ 
•bowed de^te malignancy In view of this wl* 
cxdfioQ wu adriaed not wu postponed because a 
tbe presence of Infcctloo. and treatment wu directed 
toward deaniog up local InfectlotL 
Sbe wu next seat on August 19x5 Herfto- 
eral <‘n<wtlfhin wu Impcoreq bat the proence tn ew* 
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inguintl noda thouebt to indicate me 
tMtajcsand therefore inopenibfbtj Nevertheless a 
rbin H Closed for dUgnosis was negative for cancer 
The case by now presented a p>crplexiDg situation. If 
the pathological dUgnosii had been correct it was 
difficult to understand the prolonged life of the 
patient when the fiatuloui tract had not been com 
pletcly removed In view of this no further operative 
procedure was attempted at the time 

On Jtnotry 8 1026 *t routine examination the 
anal condition was found to be cntirclj tatisfaclor> 
but hypertrophic telangiectases bad appeared over 
the vulva. In addition several scaly keratoses were 
found over the vulva and hands. These were regarded 
as results of the \ rav boms. 

For nearly 2 v^rs thereafter the condition changed 
little if at all Itching returned and she suffered 
from occasional lower abdominal cramps. WTienseen 
on January 3. 1928 the lesions over the vulva bad 
Increased m size and were thought to be mallgnanU 
She was admitted to the hospital and on the follow 
Ing day the entire vulva was ctdscd The patholo- 

e t again reported raaliroancy on the basis of an 
ray bum. The x^tiund healed without compUca 
tlons and the patient was discharged Improved. 

No further symptoms were ptx^uced until 3 »Itrch 
31 1931 when the Inguinal nodes again became en 
Uxg^ WHth the sn^aon of metaitascs one was 
excised for diaraotls but as formeriy, showed nothing 
more than a chronic adenlds. The Itching recurred 
a few months later and on examination a small ulcer 
was found In the left antenor quadrant. She was 
admitted for a third time and the ulcer excised It 
was again reported transitional epithelioma. The 
wound faBed to heal entirdi and sne was admitted a 
fourth time for wide exasfoo. This time a biopsy 
showed nothing but inflammatory tissue. The wound 
healed nicely ^th proper care and the patient, still 
In good general health was discharged 
During the past year she has been seen on several 
occasions but there has been no recurrence of symp- 
toms nor has the growth reappeared On August 16 
1931 a complete examination of the large bowel was 
made induding a barium enema and slgmoidoscopic 
examination but no abnormality was found At 
present her general health is go^ The Waaser 
mann reaction was negative on several occasions. 
Result She baa be» well 7 yeara. 

There was nothing chaiictenstic in the many 
small bits of tissue removed for diaraosis (Path. 
Nos, 46255, ^72641 3>S28, and 32507) Most of them 
were small pieces removed at biopsy The spedmen 
removed on January 5 1928 consisted of the entire 
vulva Including the lahl® minora and the chtorii. 
These were hypcrwmlc and edematous and near the 
poetcrlor end of the right labia was seen a de^ite 
ulceration 1 centimeter in diameter with rolled edges 
and an indurated base Several blolih areas of 
telangiectasis were scattered over the entire surface 
ol both lable 

In general all of the specimens removed from the 
ulcerated areas showed the same type of epithelial 
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FIs 20 Case 8 Path. Is e 27233. High power pholo- 
mlcnlgiaph of the tumor shown in Figure o- This shows a 
fair Q^omilty of the size and ihiM of the cells and the 
presence of a few mitotic fiy ur es. Although, this does net 
I coprcsi one as a tumor of high pade malignancy the 
patiest died from reappearance oi the growth after ex 
dsloa. 

proliferation. There was a thickeniog of the qdder 
mis with hyperplasia of the malpighlan pegs which 
In some placea had broken through the basement 
raembrsne and Infiltrated the undmydng tissues. It 
Is possible that this might have occurred In a benign 
overgrowth of qjithcllum but In the presence of 
abundant mitotic figures (from 4 to 6 per cent of the 
nuclei) Its mallpiancy could hardly be doubted The 
cells grew In discrete groups and resembled In some 
ways a basal cell epithelioma. No pearls were found 
Sevens taken through the telangiectatic areas 
showed dilafed and thrombosed vessels. It was 
thought that the growth on the vulva was a new 
lesion developing after an X ray bum and not an 
extension of the primary growti at the anus (see 
FI^ 7 and 8) 

Diagnosis Squamous cell epithelioma of the anus 
of the discrete ti^ foUosnng X ray bums.* 

Case 4 (Unit No 61010 ) W O a colored male 
aged 76 yeara, was admitted to the hospital on 
September 29 1924J complaining of rectal bleeding 
for 2 mouths. Coincident with the onset of the bleed 
Ing he had noticed a small mass in the lower rectum 
which was sometimes palpable after a bowel move 
ment- This was slightly tender and caused btm 
moderate discomfort by obstruction to p* wiring 
feces On physical examination nothing could be 
seen externally Examination of the rectum revealed 

•It b rasdiMble 1/ tU« tamer tnar frea tW tnw wMl etJtkdLai 

erUw iUntrf tiw peri**®*. 1 flrfte ol Iti •trpicml betmTW tb« fn* 
aJariMcepfc cWawrwtkt wc tlwM erf tul cfiUSelmiMb aii4 Um 

ronwMH M oelDkB Urored Um farmer erlcta. 
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a hard m*** oa the tstcnor «ill ext ending from tlit 
■ n «1 fnlt^ n tO tlM prO*latC OlTf tlw CTOteT Of tllU 
iras a funov Into which could be Uid the p alp aU n a 
finjCT iDduration at the k rwer cad of tbe no«t£ 
extended oat under the »tJii for a dlitance of j or 3 
centimeteTa, and cooU beat be appreciated with one 
finder tn tbe rectnm and another eaertfng prcaaare on 
the pericenm Fjamlnatioo of the atooU on cne 
occaakn tboa ed tbe fecea normal In cooriPeacs and 
coloT "Twt nejatlve lor occult blood The ^aaier 
mann reactKm «ai Dcctthe 

Operation coniuted in curetUfe of tbe linna. In 
corettinf tbe fToath tbe hum waa found to be 
firtnlv fixed ai» attached to the prociatc Con 
fldeiable rcabtance aai met aitb b^ the Iftitiument 
rivlnf tbe operator the Impreaaioo of an eitretneh 
bjud jproath 

tol^mg the operatkjn too mnUgrama of tadhtin 
(n a rubber tube «ai Inaerted In tbe alnua, being 
held In place b a gauce pack Thia a a* removed 
after 3 boura Tbe patient aas dtaebarged uolnt 
r ie uv ed but returned to the out patient department 
for a aertea of X rar treatmenta Durmg the foQom 
iw 7 mootha he received n treattoenti from a 100 
kI&^olt machine The anode akin dlsuace *^*>50 
ct»tin>eteT» and the ra\a hltered thttpugh o 5 mllu 
n^ter copp e r and z mfUimttm of ahuolnum tbe 
dosage cotnatmC of 90 to iSo mflbampere mmutet 
be general cuaditkra of the padenc UBpeored aa a 
V of thia treatment but be did not becocne 
odreb t\mptom free He coetinaed to hare pam 
and a pmatent hioodv mueoua diacharga- He aaa 
readmitted OQ Jane 3 1915 for iheae lyoptooa \ 
amall anoa at tbe aotedor marglo of the asua di>> 
charged a foul cmeQing aeropunilent Quid \ pal- 
UadN-e coionome raa coctndaed but tbocghi Inad* 
eljabk kccordiagly tbe pauent aaa duebarged 
nnfanprermi after i «rek of obaerratkm 

He vaa not followed 

Tbe liffue received caadited of a few abreda re 
tnored at blapi\ and acre not charactedatlc In ap- 
pearance iratb No 31198) 

The tumor «aa competed of pavement epltbcUal 
ceOa growing in a drcumKiibed manner forming 
Mia and atranda well delineated from ooe anoUvr 
The ccfli acre reiadvelT uiall but raried a great 
it^al in tile and ahape hlitock E^ura occm ie d In 
abmit 3 per cent of tbe nuciei Tbe itruena waa 
acauty ai^ moat of the aectlon aa* t«Vi»w op by (be 
acdrely growiM ceO* There waa Terr bttk »c 
oodary Infiltratira 

Dfagnodi 'squaswoa ceD epitbeliama of tbe dla- 
Crete trpe 

Cast j- (Unit Na 45118 >!> H., a colored fema> 
u yean of age waa admitted to tbe boapltal on 
January 5 i9» ctanriainJng cd a rrealh In the 
rectum and tagina Her attention had been firat 
caBed to It i rear before and It had aince then 
groan progrtaetTlv larger Tbe maaa caoaed a dull 
Jiaggfaig pain In lie kraer pefvb which wu totnc 
irbat reucNTd br hot applieatkjot and batha. Rectal 
(^mwrbagea had occurred erery few aceka iliicc 


the oniet of nmipfoiita and during the last of these 
aboat a acek More idnilatlcm approxlffiatelT a pint 
of blood bad been last. She felt tlat on occa^ona the 
p wtaa rt of the maaa caoaed a moiicnte dyaorla. 
Some weight had been lost during tbe Utter 9 
moBtha of her nfatesa bnt the erat-t amoont waa not 
knoan. Fhyafcal examination revealed a hard It 
regnlar maaa extending from tbe anui to tbe poa* 
terior portion of the vulva ahlch bad begun to in- 
filtrate the tarroundlng perineum. The Wt UbU 
aaa moderatelT hypertrophied and cedematona. 
The tumor maaa baa not extended Into dther tbe 
rectont or vagina. Tbe WaiacriDano reaction waa 
twgadvv Tbe condition waa dUgnoaed rpltbelioma 
of the anna and althoagfa no metaataaea were 
ex-ldent the aUe of the growth waa regarded aa In- 
dicative of Inoperability NevertheJeaa ft waa fdt 
that a pnllUtlce rxdaiw aoold partlr relieve ber 
t>-mptoma 

Operation aaa done 31 arch i igro, and cooalsted 
IB a palliative eidaioo of an ^thdioma of tbe amia. 
The waa carried afde of tbe maaa and In* 

duded a pan of tbe anal margin and iphinctcr A 
rectal tube aaa insrned and the wound doaed wltb- 
ooi drainage 

The aound broke down on the dghth day after 
operation but thereafter baled by granulation, llie 

E tknt waa dbeharged os March >4 ipro, improved 
t with pankl km of tphlneter controL \-ny 
treadaest waa badtuted and over a period of a 
years a total of 35 treatmenta am giraa with a 
voltage of 80 hiorali, at an anode akin dkunca of 
)j coitimeten, b doas Turing from 3 to 60 mil* 
Uuopm mlfiutea with 4 nullfmetert uumboa, i 
centimeter wood and 1 mmimeten baketite filtrra. 
Thia w-u e&lent b relkvbg tbe patient of all paJn 
and bleeding but t^ anbaequent appearance cf 
ooduiet b the rolva precluded a bopetul progmia. 
About >cara after the opcratl^ tbe patlest 
anin began to nfler from Mb and dvwuila. Tbere- 
aitev ber course wu ateadfiy doanMll and ibe dkd 
on klarth 30. 1913 almoat 3 yean after her first ad- 
mhiVin to tbe boe^tal 

The Hjedmea (Path. No*. 23&80 and *4072) cna 
stated of a wedge shaped piece of tiaaoe 10 ^ 5 by i 
centhuelers, tbe outer surface of which wsa c ove r ed 
brskb. From this projected two nodular eirntlofES, 
ooe o( whidi setiaed to be undergoing degCMratkm. 
These masw** oSered resistance to ue knlfs wboi 
cat •!»! exposed a grayish white tianc studded with 
yellow spots- The coiabtency wu of cartllaglnocs 
dcniltT (see Fig j) 

The tine wu composed of a mallgoant hyptf 
trophy of squsmoQS growing b dlscreCe sheets 
and group* with * mlubisl stroma. These were 
larp *nd irregular both b tbe and shape. Neooab 
wu marked b tbe centers of some of tbe cell groo^ 
but there wu no tendency toward pearl formalkei. 
Mitotic figures were found b Vh 2 per cent 
of the naod (sec Flga 3 arsd 6) 

IHsgnnsis SgoanKmt ccB rpitbellcana the dis- 
crete type 
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Case 6 (Unit No 58830 ) I 11 , a white female 
of 41 yean entered the hospital on August i, 1018, 
complaining of pain in the rectum. Ten weeki before 
I. cweliing appeared on the right aide of the anui 
which was thought by her local ph^dan to be an 
abtcefts, and opened. This healed but the swelling 
returned and with it pain appeared. She could not 
nt without a great deal of diittmfort and defecation 
cauB^ her extreme pain. She had attributed occa 
rion^ dysuria to the presence of the mass. Ph3r*lcal 
examination showed a mase on the nght side of the 
anus diasecting into the penneum and out beneath 
the sldn of the bottocki, making Actal e x a min ation 
extremely painfuL The mass waa red and tender and 
extended 60m the rectum to the vagina. It ap- 
pojed groisly to be an abaceas and at one point 
there was a fmftTI fistula from which pus was escap- 
ing A corsory rectal examination revealed some 
swelling and mduration Inside the rectum Mallg 
nancy was suspected and biopsy advised In view of 
the pain, on drfecatlon It was thought advisable to 
perform a palliative colostomy 

Operation was done August 5. igi8 and consiated 
In colostomy wnd exdslon ofpenn^ sinus with divi 
skm of the qjhincter The patholo^cal report 
showed maUmancy In the section and the case was 
reoLtded as operable 

Poatoperative treatment consisted In the appllca 
tion of 100 mHUgrams of radium In a rubber tube 
inserted in the operadre wound but this fell out 
after 3 hours and was not replaced She was dis- 
charged 3 weeks after the op^don somewhat im- 
prove The colostomy was working well and the 
symptoms were rdievm. The paUent was seen once 
a months later by a visiting nurse who reported 
progress of the malignant condition. Due to Lack of 
co-operation by the family luhseouent visits were 
unfruitful and the case was droppecL 

The spcciinen C^th. No ai^i) received In the 
laboratory consisted of two ptiwII pieces of tissue, 
each about a centimeter in diameter, evidently com 
prising a portion of the alnus tract. 

The set^ion was composed large^ cd fibrous tiaaue 
bordered by epithelium on one side. Throughout 
the abundant stroma could be teen a diffuse pro- 
liferation of epithelial cells varying tremendously in 
ilxe and shape. These grew in an insular manner 
and preserved no distinct line of dcmaxcatian from 
the surrounding tissue. A few pearls were seen and 
other evidence of cariy kcratinlxatlon, Mltobc 
figures were present in less than 1 per cent of the 
nudel 

DIagnoais Squamous cell epItheUoma of the 
diffuse type 

Case 7 (Unit No 3096a ) J M , a white male 
aged 45 years was admitted to the hospital on July 
6 1915 complaining, of pain In the perineum The 
onset of symptoms 8 weeks before was marked by 
the appearance of a small absem |ust outride the 
anal margin which raptured spontaneouily and 
healed In about a week's time. Following tM* the 
patient began to suffer from a dull dragging pain in 


the lower pelvis which change of posture would not 
relieve became severe enough to keep him 

awake at night Frequen^ of dcfxcatlon and ten 
eimui were aasooated with the pain. Phyrical 
examination showed an elderly white man who was 
made Irritable by the constant presence of pain. 
Nothing could be seen or felt on external ciamlna 
bon of the anus but on digital examination of the 
rectum a firm hard ridge could be felt be^nlng just 
within the anus on the anterior wall and extending 
upward to the prostate and the retrovesical pouch. 
'Ae U asaermann reaction was negative. The condl 
tlon fras thought to be malignant and resection was 
advised 

Operation was done July 10, 1915 Through a pre- 
liminary colostomy, a briri exploratory examination 
revealed no metastasea 

On July JO, 1915 a partial resection of rectum was 
done. TTie coccyx was removed through a sacral 
Indrion and the rectum was dissected free for a dis- 
Unce of 3 inebea above the sphincters. At this 
point the condition of the patient became so bad 
that the tumor was separated from the prostate 
rapidly, leaving the operator uncertain as to whether 
he had removed the growth ih toto The wound was 
dosed and the petient left the table in poor condition. 

The patient was in a severe state of shock follow 
ing the operation from which be did not recover and 
succumbs J days later to myocardial failure. 

The ti»ue (Path, No 17319) removed at opera 
tion consisted of a portion of the rectum with the 
anus. WTien thU was opened there was seen on the 
anterior surface an elongated tumor whl^ had 
indurated but had apparently not extended beyond 
the wall of the bowel This was firm and when cut 
exhibited a dense fibrous consistency The upper 
end of the tumor had been cut across during its re 
movai so thst It was evidently only partly removed 

The tumor was made up of groups of rr\U growing 
In a orcumscribed manner m a scant but dense 
stroma. They were relatively small but variable in 
fixe No pearis were seen and mitotic figures oc 
curred In less than i per cent of the nuclei. The cells 
were apparently of epidermal origin and grew in a 
maimer suggesting basal cell caronoma. 

XHagnosis Squamous cell epithelioma of the anus, 
discrete type. 

Case 8 (Unit No J3*95) Ell a white female 
aged 43 years, was admitted to the bo^ltal on 
March 27 igic. complaining of lucmorrholds and 
occasional bleeding from the rectum, over a period 
of 5 weeks. Pain was a prominent factor and was ac 
centuated by bowel movement or by dtting down 
It was increased by constipation and relieved by 
diarrhoa. Her appetite was poor and she had lost a 
moderate amount of wdght Phyrical examination 
showed a well nourished woman without appreciable 
signs of malaise. The abdominal findmn we^e 
native except for a moderate amount of right lower 
quadrant tcndemeii. Rectal examination revealed 
an obstruction in the form of an annular stricture 
just above the ipbinctci above which could be felt 
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•evtrd until polTpcU grovtlit. Tbe coodltton lot 
mtHjiiin ry tnd t blopty wu performed 

Opnttloo wts done March *4 1915 and con 
In dHatko o( itiictnrc and blo^ of fnncth. 
The pathoio^ reported a mthtnant ttrmor of the 
Kfiamcnia cd tjr*^ 

A radical operation waa adriaed but wai refoaed 
bjtbepatImL Accordlnriy abe ata dltcbarfcd and 
rrferrea to a CDOvaleacent nesne. She returned to the 
borstal ] months later with tpspioms praetkaDy 
oDotanj^ bsTlsf decided to nbrnlt to the open 
tkiD. The n^totnt and ncni had changed very 
little In the Interral 

A prrftmhxary cokatoeny was done Jane 1 1915 

On Tone 13 1915 perineal proctectomy a as per 
formed After matlrn a lln^ ncral lixdiloD the 
opentor first ranoved the coccyx then disaeefed the 
ip- tTua free 6 tnehes above the tumor where it waa 
divided. The anus was then divided with s oarnm 
mary ln oi tthi and the tomor was rcrooved Intact 
The mound was packed and allowed to heal by 
frarnilatksL 

The perineal rtoond d os e d skrmly and the patient 
mas dlachaifcd on September 13 1913 miih the 
coloatomy morkmg satkfsctovfh’ For over a >'CBr 
the patient Uved and wms tnsptom free ^bogt 14 
months after the operation however aymptocos 
recurred and from then os the coorse of (be oiaeaae 
mu ateadOy downmard She died 11 mootha after 
the operatln from a reappearance of the nenor 

The (pedmen (Path Nos [71^ and (6S77) re 
moved at operanoD coofiated of the rectnm tiad the 
anna. \t the anal margin mere several hraorrbofds 
On the posterior mall of the ktmer rectum aboal s 
centinieten above the ^ihiDCtm was seen a bard 
Indurated projectloo xoto the lumen of the board 
This extended about half way around (be gat but 
did not entheh obstract it L’Tceratkm mu startiof 
In one place Several enlarged gUoda mere found in 
the perirectal ihnfcs posterior to the tumor On 
cutt^ through the mass it mu found to be hard 
and gustenlog M kite strands extended ihroagb all 
coats of the rectal m alL The hTupb riands were rel 
lowlsh white in color and contained minntc white 
cystic spaces. 

The tumor mas cimpoacd of maUgnant aquamoua 
cdls dens|^ packed towether in a ceDalar fibrous 
stroma. They focmed dlacrrte groopa whkh were 
well drcumacrlbed. The cells mere large and the 
nadd varledlnsixefrosnd to IS mlmoot In diameter 
Mitotic figures mere found in leas than i per cait 
of the nncBeL and although no pearls wen seen, the 
cells were relatively weD diflerentiated Occasional 
giant cells were found some of which contained tmo 
or more nndei The sections taken from the lymph 
glands showed the nonnal stroctare almost eotlr^ 
replaced by cells of tbe tame t>-pe si found In the 
otidnal tumoc (set Figs. 9 arwi 10) 

Diagnosis Squamous cell epltbehocaa of the 
lorn er rectnm, discrete type 

Cask 9 (Unit No. lo^Bu ) L M a mhlte female 
4j years of age, entered tbe boipiul cm January 15 


1915 complaliilnx of rectal bleeding for s months. 
T^ was preceded arvinl months by weaknem, 
dyspocca, headaches which she fdt were not re- 
lated to the radena. The bleeding mas Intermittent 
at intervals of from one to arveral davs and on a few 
was coploui. eakiKiB had Increased 
dortiig the moDth previous to admission. Prrntna 
tlon shond the abdomen slightly distended and 
tender to palpation ihronghout. At the anal marg in 
were seen senral hrmorrholds and 1 centimeters 
above the sphincter was felt a narrowlog of the 
Ituncn aimllar to a mnscnlar contraction. Tbe 
brtDOflobln waa 40 per cenL Proctoscopic and slg 
moldoacoplc mmlnatloes were negative. The case 
maa dbgnoacd hraoTTboldj and excision advised. 

On Jamiary s; 1915 the external ha:morrhcfda 
were excised Two larn polypoid m«w «CTe 
clamped and excised mlth a cautery During this 
p ro cca a a d eprtsdonm as leeo just a ItMn the sphincter 
which mas covered by dark tlssae and contained a 
small njceratlon at the base A piece of this mas ex 
dsed lot HU gnfaii. 

The pallest wms discharged s days later The 
patholo^cal repeal mMch was re cei ved after dis- 
ebarp waa cmidnoma. It was Impossible to get in 
loach with the patient and tbe case mu dremped. 
She retomed 3 months later wkh an exarerbatxm U 


She retomed 3 months later wkh an exarerbatxm U 
spaptoma. In addilloe she wu nfiezliig Iran lower 
abdominal pain. There was no evidence of any ex 
toake of w nicer noted oc nrevloni enmbidoa 
Exploratory laparotoxny mu thonght feasible. 

Operation was done hlarth i 1915 an exploratory 
Uparotomy The findings mere entirely negative and 
nothing wu found to acroont for the lymptoms. 
Tbe binding wuatlributrd tolntcmalhgmocrholds. 

The patient reto v e i e d without complxxtions and 
wu discharged Impiwed t^ToptociaticaQr Blood 
«u seen In the stools only tmlce during coovalem- 
cencc. FoQowtng discharn the patient failed to re 
port for follow up and the altlmate rcsolt Is not 

Tbe materia] (Path. No. JM54) received from the 
biopsy coniistea of a few smiin shreds of timuca. 
Tbm wu nothing cbaracterlidc in the grou ap- 
peaxmnrc. 

Tbe tis«>e mu made op of bomogg x cfai groups of 
squamous eplthcUal ceDt grouped about cestral de- 
feDcrmdsg areas. The cells were small, varying from 
4 to 9 mlCTCDS In diameter klltoses occur^ in leu 
than i per cent of the nodei but the ceUi appeared 
to be definitely malignant. The struma mu scanty 
but Infiltrated by many leucoses. 

PiagDoals Squamous ceil epItheUoma of t^c 
anus, oiffoae type. 

Can 10 (Unit No. 5S93 ) A P^ a white female 
aged 48 years, mu a dmt tted to the hospital com- 
nlalninf of rectal bleeding She had notjced blood 
tn the stools on one occason I3 yean before but It 
did not recur until i year before At that 

time she had a modcratefy seter e hEmorrhage sc 
companled by a sensatlan of something giving way 
At first the bleeding was intenidttent every few 
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CtM 

Locatka 

OnM tTP* 

Ukromplc tjpa 

Tmmi 

RooH 

1 

Asm 

Ckmttrs 

Diflose 

XJUj- 

LMni 1 yn. 

# 

AfiW 

Ulctmtr* 


AUlqlstipertseal R^ectloe 

Lldsf 4 yn. 

3 

Asm 

Nodolu 

Dbmt* 

Local addon 

lirin*, 7 yr*. 

A 

Lem icLUia 

Nodoki 

INocreto 

X^ny aid nAn 

NcA (oQowl 

1 


Modakr 

Diffm 



6 

Asia 

Vtatwit* 

IXflm 

PtlSuhs cotoeteoy taiflats 


T 

LcpWci nctan 

Kodilir 

DtaovU 

rtrimloEkk* 

Dead troK poatepasttre ibodc 

1 

Low 

Vodnln fwttl jKiiWry ol- 
centfee) 

Dkcrvic 

Pwlstal titMun 

Dead, ti Boalbt trcfs reappear 

aaceo/ mar 

e 

Am 

UlemiTs 

Dtfn*o 

None 

Not foOoved 


LOSU IClUlAl 

UkaatWt 

Dtffm 


Dead fim poatoperatNa diocl 


weeki but during the list 5 months of her Illness 
some blood tppeired with alinost every itooL For 
4 months the hid suffered from t constint doll psln 
in the rectum which wis worse when the tit or Uy 
down ind wit relieved by wiDdng or moving ibout. 
Weiknen ind fatigihility contifbuted to the con 
ditlon ind the hid lost i moderate amount of 
wartL On eumlnition a smiU protmiion was seen 
It the anil margin which r es embled a hemorrhoidal 
tie Digital examination of the rectum ibowed a 
collar shaped growth beeinniag at the mucocaU 
neons border and extending npward about 4 centi 
meters. The surface was roneh and bled e^y to 
touch. It was freely movable, and there was no 
evidence of extenaion. The condition wat diagnosed 
cardnoma of the rectum and radical eiUmatlon wa» 
advised 

On April 39 1908 perineal resection of the rec 
turn was done. Through a linear Incisloa from the 
anus to the sicmm the coccyx was removed and the 
rectum dissected free A circular Inddon was then 
made about the anus and the bowel freed to a point 
I inch above the tumor Tbe bowel was divided at 
this point and the lower end brought down snd 
sutui^ to the skin edge 

The patient was In poor condition when she left 
the operating room. She went Into shock from wUch 
she never recovered and died on the following day 

The specimen (Path. No 8353) removed at 
operabon consisted of the lower rectum and anus. 
Just inside the anal orifice was found an mnnUr 
tumor 5 ccntimeteri b length. The surface was ol 
cerated and the consistency was hard and fibrous. 

TZie section showed Iirge masse* of epithelial c^ 
infiltrating the entire rectal wall in pooriy defined 
gtOTps, In some place* the cells were stratified. In 
ptbem cnboidal, but throughout there was marked 
Irregulirity in both sixe and shape llltotlc figures 
were found In about 3 per cent of tbe nuclei Tbe 

stroma was scanty and loaded with leucocyte*. The 


tumor cells were poorly differentiated and indicated 
a tumor of relatively high grade malignanc> 
Diagnosis Squamous cell epItbeJioros of Ihe 
lower rectum diffuse type. 
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DETAILED STUDIES OF A SERIES OF GALL-BLADDER CASES* 

EDMUND ANDREWS, 1U> FjLOS CmcAOO 


I N t •erica of previotu commnntciriom the 
reaolts of expenmenUl stodiei oq the gill 
bl*dder were reported widch may be mm- 
TrmrfBHi Bomewhat ta fcdlowi (t) Infection 
may eailly reach the gill bladder from the rich 
flora of the adjacent ttver (4) which acta as a 
filter for the many bacteria entering the body 
through the gaftro-lntcstmal tract (10) (b) 

Choleatcrol precipitation la brooght ab^t by 
the absorptiOQ cd ita solvent the bfle aads, 
by the diseaaed ^11 tdadder (i 9) In onr oae 
of the term “di»«aed gall bladder the va^oe 
DCM was intentional and it was emphasiaed 
that thos far the vanoos facton of disease 
i e infection odema, vtaaia, Imtatkm from 
eztraneona matenal, etc. could not be eepe 
rated (c) The nonsil gaO bladder m ita proc 
en of coocentrating the bOe, does oot a^rb 
bile adds any faster than chdeaterol, li at all 
and hence caosea do tendency to stone forma 
tkn. (d) Cbolesterol is not eicreted by the 
gall bladder mucota in nffident quantities to 
be a factor in stone formation (s) (e) ralHirm 
is rapuDy absorbed from the acotriy infected 
gaH bladder (5) (0 In spite of large numbers 
of experiments it could not be iho^ ttna the 
character of the bUe secreted by the liver was 
of ImportaiKe in the problem and the hUrw 
teemrf to attach to the gall bladder (7 13) 
In the mcanthne the importance of tyitlc 
duct obstruction In the deposition of calaom 
in the bfle or on stones was noted by Pbemister 
(14) and has since been produced eqienmen 
tally both by him (35) and by ouiaelves (3) 
^Vlth these points m view pathologiol and 
bacteriological c hemi cal studies were made of 
a series of 6r opendve gall bladder cases 
Although in manv cases the studies were for 
obvious reasons incomplete as can be seen 
from the table the goal aimed at was to do In 
t^rh case all the aiulyiea which rm^t throw 
Ught on the subject, and enough ^a have 
been gathered in most cases to be of value. 
In many of the mnltitudmousitudies previous- 
ly reported only one or two of the stngio fac 


tors halt been Investigated the accumulation 
of much data on even this short series there- 
fore throws new light on the subject. 

PBOTOCOL8 

A delmite technique was aimed at m acquir 
iog the spedmens. Where possible, liver bile 
was *ecurtd from the common duct for study 
It was attempted to clamp the cystic duct as 
soon as possible in the course of ^ operatioo 
to as to prevent escape of bfle from the 
bladcto and thos to get figures on the total 
gall bladder contenU. Another damp was 
placed across the tip of the fundus to serve as 
a handle and the spedmeo was immediately 
delivered to the laborator) without the clamps 
bemg mnoved A speaaJ attempt was made 
to avoid harvdllng the gall bladder dunog the 

r stlcm 60 as to avoid bleeding Into it and 
breaking ofl of the delicate ^ 

The do«ed gall bladder was then aspirated 
with a fine ne^e to get luAoent material for 
culture and for hydrogen ion detennination 
It was then \ raj^ astpDc precautJoni stHl 
bdng used m handling the specimen The tip 
with the damp was then cut off and dnlded 
into two portions, one for culture and the other 
for chendcal auali^is. The bladder with the 
damp on the cystic duct was then pilaced In a 
bottle and filled with formalin through the 
bole in the fundus and after bdng distended 
thus for a few minutes, was i mmm ed m the 
fixative. After hardening it was cut Into rings 
I centimeter thick, ana each nng was cm 
bedded In paraffin and cat The larger ones 
were embedded in cdloidin. It was In this 
manner potsibln to get serial sections about 
I centimeter apart from the duct to the 
fundus. 

The bfle was then centrifuged and the sedl 
ment, if any anaJyicd separately In tome 
there was not •uffioent bile to permit 
thlt. The analyses were made as foJkiwB The 
white Uood coimt was done by the usual method 
except that i per cent acetic add was neces- 
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sary to neutralize the aUmlme bile. The b 3 e 
aads were estimated accordmg to the method 
of Schmidt and Dart, Koch’s modification of 
the flTTiinf) mtrogen apparatus of Van Slyke 
being used Cholesterol was estimated by the 
method known as Bloor (ii) The extraction 
and separation of these substances from the 
bfle was done with petrol ether as described 
by us (6) It permits both analyses on i cubic 
centimeter of bile, a valuable point as many 
diseased gall bladders have a small bile con 
tent Calaum estimations by the usual blood 
techmque are not interfered with by the bfle 
pigment which is all removed by the strong 
aad The Clark CoUip modification of the 
Kramer and Tlsdall method was used Hy 
drogen ion estimations were done by the 
Hastmgs method and the carbon dioxide by 
that of Van Slyke 

In the tissue analyses the bit was weighed 
wet and then dned and weighed agam, tn uicuo 
at room temperature over calaum chloride 
The tissue was then ground and extracted 
with alcohol and ether and the cholesterol esti 
mation made as above. For caldum, after the 
wet and dry weights were obtained, the tissue 
was oxidized and run as above. In both cases 
the analyses are expressed m terms of dned 
tissue, as this tends to rule out the factor of 
cedema In a few cases the cholesterol content 
was estimated on preserved speomens and the 
results seemed to be wi thin the same range as 
did the fresh specimens. Cholesterol Is of 
course absolutely Insoluble m water or forma 
lim On the other hand, calaum is rather sol 
uble m aad media, so fresh specimens cannot 
be used 

In many cases duplicate or even tnplicate 
estimations were done to insure the accuracy 
of the work. This was especially true in the 
difficult gas analyses where frequent checkiDg 
was necessary We are thus able to give the 
following estimate of the accuracy of cmr work 
which maj prove of value m evaluating it 
Bile acids expressed m terms of ^ycochohc, 
eiceedmgly delicate, error leas thtm 3 per cent 
Bile cholesterol, very crude, marg in of error 
about 30 per cent, tissue cholesterol, the same, 
with a tendency for the figures to run too low 
on account of incomplete extraction In the 
case of the tissue caldum as well as blood cal- 


dum, variations of o a milligrams per 100 cu 
bic centimeters can be demonstrated 
The bacteriological examinations were planned 
to give a quantitative as well as qualitative re 
suit The gall bladder wall was implanted into 
Rosenow’s brain broth, the lower portions of 
which acted as anaerobic medio. The bile was 
planted Into the same media and as well van 
ous dilutions of o i cubic centimeter were m 
oculated mto poured plates In order to make 
bacterial counts If more than one organism 
was encountered m the smears, plates were 
poured and pure cultures secured and identi 
fied by suitable means 

ANALYSIS or RESULTS 

Groupmg cases mto definite tyj>es has been 
a matter of great difficulty on account of the 
lack of correlation between the entena usually 
used The total lack of any apparent relation 
between the cultures, the pauiological find 
mgs, and the clinical histones, has in many 
cases been very stribng Egiedally confus- 
ing is the fact that the gross findings at opera 
Uon 80 frequently fail to fit m with the micro- 
scopic picture. In addition the finding of 
sterile bOe and gall bladder wall m many dm 
icaHy acute cases gives food for thought. 
Only the most elementary classification into 
types has therefore been possible, and even 
this requires explanaUoa 

I The fwrm^ gaU bladder (Table I) This 
group mcludes cases with normal or neariv 
normal gross and histological findings with no 
stones, 6 cases Three patients had had typi 
cal afebrile coUcs, one with jaundice All were 
operated upon during mtervals The absence 
of findings together with the fact that all 3 
were relieved of their cohes makes it probable 
that all had passed their stones One patient 
was a diabetic with beginning arrhosis of the 
liver and a few mild attacks At the request 
of Dr Russel Wilder a cholecystectomy and 
drainage of bile was done Another was op- 
erated upon with a history of roUd ofebrue 
colics, wmch, though hardlv sufficient to war 
rant operation /►er «, corrcgxinded with a 
severe flare up of arthritis deformans The 
sixth had had quite severe acute attacks with 
fever Non- visualization with intravenous dye 
had previously been noted. She was operated 
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TABLE I 



Upon io an interval and the absence of any other cagnea, one duodenal ulcer and one coli 
pathological findings was a surpiiie. Unfortu tls. The 3 others were crescent at the time 
nately no follcrw-ap report is avallaUe on thla operation was done as they had had typical 
patient While it cannot bo said that these bOiaiy coUca. In aH 5 the gall bladder was 
patients were normal as the five followed were thin walled, the cyitk duct patoat and the 
cured, the total abtmcc of operative findings stones of multiple facetted cholesterol 
justifies the ftatemoit that they were at leeat type, a having slight c^aum rings about them, 
quiescent at the time of opeiatioiL 3 Jamdke ^able I) In thU group are 

a A ermol goB iinifer (Table I) nljuwi 5 cases with common duct obatruction 

This group is telf-explanatoiy It Indudes $ but with the cystic duct patent. In thoeejaun- 
Two were in all Hkellhcx>d silent stones diced patients with the cyitk duct dot^ It 
as the symptoms could caifly bo explained by was obvious that the jaundke was not an 
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TABLE I 



appreoable factor m determining the gall 
bladder contents and therefore they are placed 
m the acute group These s included 2 cara 
nomata of the pancreas in which the gall blad 
der was anastomosed to the stomach or bowd, 
I case of suppurative portal thrombophlebitis 
I of common duct stones, and i m which the 
cause of the obstruction could not be ascer 
tained, but was probably a stone passed just 


prior to the operation as the patient was cured 
after cholecystectomy 
4 Acute crises (Table EC) This group in 
dudes all those showing signs of activity at or 
immediately beloK the operation This ac- 
tivity was evidenced by pain , with or without 
jaundice, fever, or leuco^oais or the finding 
of fresh fibrinous exudate or typical patholog 
ical pictures of acute inflammatory process 
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TABLE m —CHRONIC 
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TABLE IV — BACnOUAL TlMDIKOa IK 
DOTTRZKT TTPEl OT GALL BLAOTEM 
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TABLE V — BACTEBIAL ITNDINOS Df BEIATIOK 

TO crrenc dijct patekcy 



*a twMb u* b Ub «r vO. 


5 Cirvntc c*sa (Table HI) In thU caae 
tQ had atooea and moct but not all bad de&- 
nite pathological finding* in the gall bladdera 
and luui dcfirite histories of undoubted attacks 
of biUary chscaae. 

Iftavsco^ siudtAs Theac are being re 
ported in detail In anotber paper but a abort 
tnmmaiy of the findings thus far wfll be given 
here. The first observation was the drcided 
difference with which the tissue behaved wben 
put into firatlvea. In many cases a gall blad 
der which had seemed thickened in the fresh 
specimen failed to contract in formalin. 
Others that were quite thin In the fresh tped 
men contracted to such an ertent that In tec 
tioo th^ appeared vrrv thick. This lack of 
oofteJatma was so striking that at first It was 
thought that might have been mis- 

labeled. No reason for this has been foond so 
far Second the mucosa, in the great loajonty 
of Cases was turprisliiglv normal even In the 
acute cases. By the teoimqoe described it at 
once becomes (^dent that the mucota is weD 
pre s erved in most cases, and the vflll are In 
tact. Third the severity of the Inflammatory 
changes is greatest nearly always In the serosa. 
In other words the mflammsbon seems to 
retch the gjril bladder from without end not 
from the tale. Thla was snggested by us m a 
prevloiit article (4) Foorth, the de g ree of 
Inflammatory changes discovered histologi 
caDy b not commensurate with the symp- 
toms produced and the walb of these gall 
bladd^ are i»t comparable with the waUs 
of other Inflamed viscera, such as the appen- 
dix or urlnaiy bladder In other words the 
change* found are quite poiribly due in the 
vast majority of cases to obstruction or some 
such fa^r and not to Infection ptr u 
CMlium (Tables I-HI columns *6—17) In 
view of the elaborate nature of the technique 
followed, the tmaB number of bacteria found 
In most cases has been surprising In 15 cases 


both gall bladder wall and bile were sterile 
and In sS one or the other contained organ- 
isms. BQlaiy tract infection did not lem to 
be sjgnjfifsntly bi^cr in any one group of the 
clasMcatioQ than the other (Table IV) TTius, 
whOe half of the normals contained bacteria, 
octnally leas than half of the entire Infected 
group did. On the other hand, the finding of 
Bacteria was about twice as common In the 
acute 59 per cent as In the common cases, 
28 per cent If these statistics are re-arranged 
accordmg to whether or not the cyatic duct 
was patent, an Interesting fact b seen (Ta 
WeV) If the duct b patent, there b no iignifi 
cant difference between the acute and chronic 
cases, bat if the cystic duct b closed the acute 
case* gave bacterUl growth in 8 of ii cases 
but in the chronic group it wu tterlle In 9 out 
of xo case*. Thb agreo well with our previ 
OQsly reported expenences in anJmab (4; that 
dos^ of the c>^c duct brings about an in 
fectioo of the gsill bladder and that eventually 
the organ steiBlxes itseii and lie* as a function 
leas viscus without causing harm imW rem 
fectkm occur*. 

TTie route thrcnigb which the Infectkm oc 
curs also b ihown. There were 7 cases in 
winch the gaH-bladdef wall contained bacteria 
and the bile was sterile Thb contrasts sbsrply 
with only two In which the wsH was steriie and 
the bPe cootained organism*. In these a cases 
only small numbers of stapfaylococd w er e pres- 
ent In the bDe. Throughout the entire serie* 
the organisms found In the bUe were very few 
In nuidjers, compared to the rich growth often 
found fai the w^ When one cooiiden the 
facts brought out by Arnold, as to the enor 
mous Dumoer of bacteria which pass out of 
the dlgesthr tract into the lymph stream and 
the finding of a rich flora In the oormal liver 
reported in our studies on liver autolyib 
(3 8) one cannot help feeUng that these or 
ganbzns represent Tinmul flom of the 
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region denved from the gastro-mtestmal tract 
ThU is further borne out by the wide variety 
of bacteria found Badllus welchii, atrcpto- 
coca of several Lmds, including ffecahs alka 
hgenes, Staphylococa, albus aureus, and a 
hemolytic type, Diphtheroids, and BadUua 
Typhctffus Our results then indicate that m 
fection reaches the gall bladder from without 
and not from within, and correspond well with 
the microscopic studies 
The colon bacillus appear* to be a striking 
exception to these statements In the 6r*t 
place, when present at aB, It generally can be 
recovered m enormous numbers Instead of 
ranging from a few to 100 per cubic centime 
ter, it Is usually over five mfllion per cubic 
centimeter whi^ was about the limit of pos- 
Eible counts by the dilutions used m making 
the plates Its association with the more 
severe cases was qmte unusuaL It was found 
m 9 cases. In 3 the patients died, a fourth 
patient developed a large postoperative ab- 
scca m the gall bladder bed In the fifth pro- 
fuse wound suppuration occurred resulting m 
a henna, m the sixth, the patient had a fever 
to 105 degrees following cholecystectomy The 
seventh patient nearly died of paralytic 2cus 
and enormous distention Of the a remaining 
cases 1 had only a few organisms per cubic 
centimeter of bBe From these figures then It 
seems that the colon bacBlus was associated 
with most of the postoperative disasters m the 
entire senes reported, and its presence is of 
grave prognostic significance, it being the only 
organism which appears in enormous numbers 
m the bile. In this senes there was no case of 
really totally gangrenous gaB bladder, and the 
IV elch hadUi were not found m large numbers 
In any culture. Their presence m small num 
bm did not seem to have anv prognostic aig 
nlficance. They appear simply to represent 
portions of the normal hver flora Our pre- 
vtoio finding of these organisms m gangrenous 
gaU bladders is probably explained on this 
basis, and we no longer regard it to be of grave 
significance 

Pus tn the bUe In such a short senes there 
were naturaBy but few cases of empyema of 
the gall bladder However, when apparently 
found, we were surprised to find that the disg 
nosis would not stand up under more detailed 


TABLE VI — BILE SALTS AND CHOLESTEROL 
IN DinXfilNT TYPES 07 GALL BLADDERS 

Bib Mhs CSofeMcrel KaUo 



iUtb innd tron ntXMU tA Ub m 10 «od cbolotvol. *et kwte* 
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analysis When smears and white counts were 
made, the “pus" resolved itself mto a mixture 
of d^bns made up of small cholesterol crystals, 
fine amorphous cholesterol m suspension, cal 
dum, and pigment d6bns This is shown very 
dearly m the white blood counts made m the 
bBc A study of these counts (column 13 m 
Tables I-HI) shows at once that pus Is not 
found m the bBc, In the acute or chronlcaBy 
infected cases no more than the normal wan 
dermg cells were shown and no relation could 
be made out between this and any other fac- 
tor In several of the severely mfected cases 
the count was actuaBy lower than normal 
Again a striking exception is one of the Bad! 
lus cob cases wbch developed a postoperative 
abscess. It was the only one in the entire 
senes with a significant elevation of the white 
count These results also mflitate strongly 
against any theory of biliary ongin to 
bladder disease 

BUe salts and choUsiavl The findings in this 
sene* agree dosdy with our previouslv re- 
ported animal experiments A summary of 
the data Is given in Table VI The foBowmg 
points are to be especiaUy noted 

o- The bBe m normal gaB bladders without 
stone contains about ao times as much bBe 
salts as cholesterol amply suffiaent to bold 
the latter m solution and thus prevent stone 
formation In the case of normal gall bladders 
containing stones the ratio is sightly lower 
about 14 and quite near the critical level for 
precipitation Here, as m many of the later 
classifications, isolated may be found by 
consulting the large tables (I-"^ where cho- 
lesterol stones are found in bile far bdow the 
saturation pomt. This emphasixes the weB 
known fact that even cholesterol stones are 
not soluble In human bile to any iqipiredable 
extent- As we previously showed the choleste- 
rol is m a cheinical combination with the bBe 
aads, and Its precipitation Is an irreversible 
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5 Ckrcnic ccsa (Table m) In thla case 
all bad atones and most but not aH had defi- 
nite pathological findlnga In the gall Uadden 
and had definite hotoria ol imdo^ted attacks 
of Hilary diaease. 

Xlic T O K optc studta Iheae are hwn g re- 
ported in detafl in another paper but a short 
aammaiy of the findings thus lar wHl be given 
here. IIk first obaen^itioQ was the d^lded 
dffierence with irtilch the thaue behaved when 
put Into fizatlvea. In many cases a gaH hlad- 
der whki had seemed thl^eocd In tl^ fresh 
tpedmen failed to contract In focmahn. 
Otheri that were quits thin m the fresh sped 
men contracted to *ach an extent that In aec 
tton they appeared very Uudk. Thu lack of 
corrdadon was so ttriking that at first it iraa 
tboiaght that ipei.tiiiea3 might have been mis- 
No reason for this has fotmd so 
far Second the maenta, In the great maiotity 
of c&./es wu f ur prisingiy normal, even H 
aartfl casea. By the technlqoe described It at 
once becomes evident that the mucosa b wdl 
pretmTd m most cases, and the vQU are in 
tact. Third, the severity of the Inflammatory 
changes b greatest nearly always In the serosa. 
In other words the inflammatioo to 

reach the gall hiidder from without and not 
from the Ule. 'Ihu was suggested bv ui In a 
prcvkmi article (4) Fourrti, the degree of 
inflammatory ch^ges discovered hbtotogi 
cally B not commensurate with the ■ymp- 
tmns produced, and the walls of gall 

bladders are not comparable with the wafls 
of other inflamed vlscira, such as the appoi 
(fix or urinary bladder In other tlie 

changes found are quite potilhly doe in the 
vast majority of cases to obstruetkm or tome 
such factor and not to inlectkai per tt 
CnUurtt (Tables I-HI, edamns 3&-S7) In 
view of the elaborate nature of the techniqae 
f(dlowed, the small number of becteiia found 
in most cases has been surprising Ina5casa 


TABU V — BACTEBIAL TUflUNOS IK aDATIOK 
TO CYSTIC DUCT PATEKCY 

Stab u«w* 
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both gall-Madder wall and bOe were itenle, 
and in 38 one or the other contained organ 
isms. BQiary tract infectian (fid not seem to 
be significantly higher in any one grtnm of the 
clas^cadon than the other (Table IVj Thus 
whfie half of the normals cootained bacteria, 
actually less than half of the entire infected 
group did On the other hand the finding of 
bactcxia was about twice as common In the 
acute 59 per cent as in the common cases, 
s8 per cent. If these statistics are re-arranged 
a(axmiiDg to whether or not the c^Btic duct 
was patent, an interesting fact b seen (Ta 
bleV) If the duct b patent, there b no agrdfi 
cant dlfierence between the acute and cbmnic 
cases but If the cystic duct b closed, the acute 
cases gave bactoial growth In 8 of ii cases 
but b the c Jij qai c group it was sterile b 9 out 
of 10 cases. Thb agrees veO with our prerl- 
oualy reported expenencea b anintab (4) that 
dcB^ of the cvsdc duct brbgs about an b- 
feetkm of the gaD bladder and that eventually 
the Organ sterfiixes itself and lies as a functioo 
less vttcus without causing barm unless rein 
fectioo octmis- 

The route through which the infection oc 
curs also is ihowm There were 7 cases b 
winch the gafi-bladder wall cootained bacteria 
and the bile was sterile. Tbs contrasts sharply 
with only two b which the wall was sterile and 
the failfi cootained organisms. In these 3 cases 
only amall numbcia ^ stapLyiococa were pres- 
ent b the bik. Throughout the entire series 
the orgiiasms fmmd b the bUc were very few 
b numbers, compared to the rich growth often 
found b the wafi- When one co nil den the 
facta brought out by Aradd, a« to the enor 
mom number of bacteria which pass crat of 
the dlgestiYt tract into the lymph stream and 
the finding of a rich flora b the normal fiver 
reported m our studies on fiver autolyils 
(3 8) one cannot help feeling that these or 
ganinns represent the pormal flora of the 
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tion of preapitated substances from bQe is 
very difficult. Amorphous cholesterol is often 
m such a fine state of dispersion that it will 
pass through filter papers. Centrifuging is the 
method of choice and usually yielded perfectly 
clear supernatant fluids The strUang fact 
ehdted from these studies was the very small 
amount of cholesterol found m any of the sedi 
ments It was so httle as to be insig nifi ca n t m 
every case, the highest figure being under 3 
milllgnmis, m most cases being under i mflU 
gram, although the total amount of the sedi 
ment might be considerable. This seems to 
mdlcatc that cholesterol stones ore formed and 
grow by actual crystalUaation of cholesterol 
on nuclei or stones and not by ag^omcration 
of amorphous sediment into masses Such 
finely divided cholesterol is probably earned 
out through the cystic duct if it is open and, 
if not, 13 removed by wandering cells 

The same is true although m a lesser degree 
of calaum. It is not found often in large 
amounts in the sediment, except in the cases 
of KclkmtlchgalU In other words it seems 
that the calaum is preapitated directly onto 
stones and not molded onto them from the 
sediment. 

The sediment consists of a mixture of or- 
.gamc compounds, proteins and their denva 
tives fatty aad, fats, and contains a minimum 
of stone forming substances, except pigment 
which is often found in considerable quantities 
Total quanitlies tn the gaU bladder These 
ore given m columns 32-33 in Tables T- TTT. 
It 13 evident that m general the normal gall 
bladders contained the most matenaL If 
these figures are studied m relation to the 
patency of the cystic duct, it becomes quite 
clear tnat the function of the closed viscus is 
an absorptive and not a secreting one. Much 
less cholesterol is found m closed gall blad 
deis, and as has been before stated the bile 
salts are rapidly absorbed 

The conspicuous exception is calaum which 
as has been sbown by Phemister and by our 
selves is excreted by the gall bladder mucosa 
Calctum I\TUjc has reported the finding 
of calaum gall stones m ftnlmnU after bactenaJ 
injection and y^tic duct Lgation Phemister 
(24) tuccessfuIJy rep>eated these experiments 
and called attention to the fact that m the 
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clinic calaum gall stones were definitely asso 
dated with cystic duct closure Our own ex 
penments showed that mfcction was not 
necessarily a factor, first as calaum was rap- 
idly absorbed from the acutely Infected gall 
bladder (5), and second because this calaum 
excretion was experimentally reproduced with 
out infection (2) The analyses In this series 
confirm these findings Table VII shows that 
the bile entermg the gall bladder 13 not a sigm 
ficant factor os its calaum content is not 
changed appreciably from the normal m dis- 
eased cases In a recent paper (5) a senes of 
45 caldum estimations on dog bfle gaw re- 
^ts which are almost identical with those m 
Table VHL It appears then that, during the 
caiiv stages of obstruction and consequent m 
fection, the gall bladder absorbs not secretes 
caldum, but later after conditions have be 
come quiescent, a distinct excretion occurs 
Reference to the large tables (I-III), however 
shows that if the duct Is clos^ the calaum m 
solution (column 1 7) is small In amount m the 
acute cases but m the chronic or quiescent 
cases It tends to run higher or even produce 
KalkmUchgaile 

Readum of InU (Tables I-IH columns 18- 
19) The hydrogen concentration of the bile 
or gall bladder contents varied only m a nar 
row range and these changes did not seem to 
bear any relation to any other factors m these 
studies. The>' were far less than the changes 
in reaction r^rted by Rous between hver 
bile and bladciec bile, and no conduaons can 
be drawn, except that our work docs not show 
that the hydro^ Ion concentration bears any 
relation to gall bladder disease The carbon 
dioxide comhmmg power (Van Slyke) also 
gave results from which no conduslons may 
DC drawn It vaned over an exceedingly wide 
range, and could not be shown to bear any re- 
lation to the hydrogen ion concentration the 
chemical content of the bile, or the condition 
of^the gall bladder 

^ GaU-blcdder wall (Tables I— HI, columns 24- 
25) The enormous vanations in the content 
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of the gHU-blidder wall lo cbolcfterol and cal 
atnn are strQdng bat appear to foOow no am 
aiitent rule that wt can make out Thefluctu- 
atkms are to great that it seems a logical de 
duction that other ei cr e tloo or absorption la 
going on but m which direction the flow la 
cannot be ascertained. Eipedally disappoint 
Ing has been the attempt to correlate hia- 
tcfcgkal pictnre with tne chemical one. This 
has been dne perhaps to the fact that m straw 
gall bladders, the dqxttlta tend to be 
and a aectkm of one pert and chemical 
analysis of another would natnrahy yield dis- 
cordant result*. In work under way tww 
attempts ere being made to correct thi*. 

DEDUCT! OK3 

Considering the data enumerated toother 
with our recent erperi mental studies, It u pos- 
ilblc to buDd up a falriy comprehmsive al 
though tentathx theory as to the origin and 
progress of gall bladder disease. 

I To the perennial qnesdoo as to whether 
the infection p recedes stone or vice versa, 
the a m t m may be given that the evidence u 
m favor of the mfectkiQ being the causative 
agent After consulerable experimental work 
ai well as cSnlcsI studies, no evidence Is forth- 
coming that the liver ever aeortes hUo at the 
aaturatjon point (7 13) There Is tio evidence 
that gall stones m are associated with hy 
perchoksteroleinia or even that hyperchol 
esterohcmia will caose an Increased amount of 
sterols in the bQe. Finally a definite nychsn 
Iim has been demonstrate by which Infection 
win cause stones (9) 

a The possible routes for th» infection are 
three luemtogcDCna, cbologcDoua and by 
direct citenaion from the Urer In animal 
expenmeots most enormous doses of bacteria 
intravenonsly are needed to cause a cboleqn- 
tlds, far more thsn rver happens dlnlcally 
As to a bfliaiy origin although numerous 
authors report the passage of Injected bac 
teria Into the bUe the doses used are 

beyond reason Gralam has shown that the 
liver acts as a rather efficient filter and will 
KrtJH back injected bacteria in amounts that 
exceed those found in human blood except In 
severe bacteiuemla- On the other hand. 


the rich flora of the liver aflords an obvious 
and simple erolsnatkm. Dragstedt (14) showed 
that the Welch bedUns was a constant in- 
habitant of the normal liver Onr own work 
confirmed and ilwi /iwiyir Kt- mted 
that this visors contamed most of the intes- 
tinal flora in considerable numbeis The 
prompt infection of a dog’s atasic gall bladder 
with this flora is easily denunstnt^ (4) The 
observations reported m thin paper lend strong 
Boppoit to the view that the IIvct is the source 
of the Infectloa. In the few cases In which 
high bacterial counts as well ai the stormy 
course indicate marked infective pcocesi, the 
colon bacillas was the offending agent and It 
M «T ii reasonable to assume that It is the 
actual cause of the first cholecystitis which 
causes stone formatioa. 

3 Sections through the cystic duct and 
the lower end of the gall bladder abow a sur 
prlslngly complex arrangement of valves and 
lolda. This Is ao marked as to lead some ob- 
servers to question whether the gaH bladder 
can ever emp^ itself It la quite clear that 
the least saving or cedema in this region 
would promptly dose off the duct After the 
first amall stones have been formed it may 
then act as a stopper In lubaeqaent 
and cause stasis, titber temporary or perma 
neat The ov er whelming majority 0/ our 
cases which showed p>athological change had 
•tones and besides the paucity of bi^eria, 
even lo the acute ones. Indicates that me 
chanirad obstruction Is the Imp ortant element 
Id most attacks, and only rar^ will a patient 
bo operated upon in the first attack In which 
the bacteria are the offending agenta. 

4- The train of eventi being thus 
ead) subsetmest stoppage of the duct with 
resulting Infection, brin^ about further ab- 
sorption of bile adds vri^ further deposits of 
cholesterol on the stones. If the stasis is of 
abort duration, as Is usually the case, the de 
poait is cfaoiest^l If It is prolonged the in- 
fection tends to clear up as we ^ve shown 
in ■nhnal experiments and the secretion of 
caldum from the gaH Madder wall results in 
caldum rings about the stones or In fractures 
In the stooes. A resolution and recurrence of 
abort septic attacks may thus result in alter 
nate layers of caldum arid cholesterol Com 
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plete, permanent stoppage results in Kalk 
mUdigaUc or pore calaum stones, 

5 Pigment studies arc handicapped by 
laci- of suitable microchemical method How 
ever, the following facts are clear Pigment is 
not prcapitated as a simple calaum salt, the 
amount of caldum being for too great for this. 
Cholesterol stones seldom have pigment nuclei 
Pigment is usually associated with caldum in 
gaB stones. Pigment stones maj result from 
supersaturation as m hfemolytic jaundice, and 
m the common bovine gall stones These 
stones form readily m experimental animals 
m any condition characterized by inspissatlon 
of the bfle, they even form In the dilated ducts 
of dogs with common duct ligation. All that 
one can say of them is that under condition of 
concentration, increased excretion with per 
haps the factor of changing reaction of the 
bDe, pigment may be precipitated This Is 
deposit^ m amorphous masses m and about 
gall stones, and under rare conditions may be 
precipitated in a pure state, 

Th i^uaiton of diemtcal choiocysiilu Sev 
eral points m our work might easily lead to 
the mterpretation that cholecystitis is not a 
bacterial disease. These points are, the many 
sterile gall bladders found m acute cases the 
low white counts m the bDe and the lack m 
many cases of the microscopic picture of an 
acute infection 

There are other facts available which point 
In the same direction First, there Is the cx 
penmental method of producing gall bladder 
inflammation m dogs by the Intravenous In 
jection of Dakm’s solution (31) Second Is 
the demonstration by Wolfer that pancreatic 
juice will provoke a cholecystitis This has 
been confirmed m our laboratoi> (i) Third, 
the report by Judd (33) of numerous cases of 
apparently acute cholecystitis which yielded 
sterile cultures. 

Therefore with these several pomts m mind 
it 15 very difficult to deny the possibflity of the 
entrance of a sterile imtant, such as pancre 
abc jmee, eiTn duodenal content Into the gall 
bladder Excretion by the liver of bOe con 
tainlng chemical imtants is also a posifbflity 
The answer to these questions must await 
more careful chemical analysis of bile from 
acute cases 
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P ain m labor, m spite of the remarkable 
advances In anaesthesia during the past 
quarter of a century, still remains a 
necessary concomitant of normal dehvery 
There seem to be two valid reasons for this 
first, the disaidvantages of general amesthesia 
and/or narcosis are enhanc^ m obstetrics by 
thepeculiarl> longpcnodofadmimstration, pro- 
ducing tone effects on the child, the mother, 
or the uterus itsdf, which contra Indicate 
adequate dosage, second, the lack of definite 
knowledge concerning the paths of afferent 
nerves of the uterus to the cord, has prevented 
the saentific apphcatlon of regional antes thcsio. 

Regional amesthesia, so successfully devel 
oped in other fields of surgery, should find its 
Ideal application In obstetrics if a method 
were de^oped whereby the sensory nerves 
could be blocked without appreciably affect 
ing the motor nerves of the uterus In this 
fi^, spmal anfestheria not only lacks the 
safety of other forms of regional block, but 
also impairs the expulsive power of the uterus, 
whereas, caudal block does not reheve the pam 
of uterine contraction Paravertebral block of 
nerve roots has not apparently been tned 
owing to the large number of them attributed 
to the uterus by climeal observations of areas 
of hypCTfEsthesia- 

The purpose of this paper is to survey the 
present status of our knowledge of uterine 
afferent nerves, to present C35>enmcntal proof 
tw visceromotor reflexes of the location of 
these paths m the dog, to correlate these find 
Ings m man, to f-r plflin the error of conclusions 
hitherto accepted, and to demonstrate that the 
pain of utenne contraction may be abolished 
without affecting the contractions by paxaver 
febral block of only two adjacent nerves 


Behan considered these fibers to be of cerebro- 
spinal rather than sympathetic ongm, that 
they come from the second, third, and fourth 
sacxals or the third and fourth sacrals — and 
that it IS due to stretching of these nerves that 
pam is felt m labor Nevertheless, eipen 
ments of caudal anasthesia m labor at the 
Rojal Vlctona Maternity Hospital, Montreal, 
m 1927, demonstrated that although relaxa 
tion and msensitivity of the perineum and 
adjacent parts mdlcated that the sacral nerves 
had been successfully blocked, the labor pains 
were undimmished These experiments are m 
a<xord with the sahent fact discovered by 
Cotte, 1925, that all pain of utenne contrac 
tion m dysmenorrhcea, is abolished b> section 
of the supenor hj’pogastnc plexus, Lenche 
and Stneker, 1937, demonstrated the presence 
of sensory fibers m this plexus, and Fontaine 
and Hermann 1933, proved that dyamenor 
rhota and other forms of severe pelvic pam 
may be consistently relieved by Its section as 
high as the inferior mesenteric ganglion but 
its position on the antenor aspect of the aorta 
makes it too inaccessible for practical regional 
block. It IS necessary, therefore, to trace the 
utenne afferents to the nerve roots 
Evidence on the afferent connections of the 
uterus with the cord, by clinical observation 
of areas of hj^ieralgesia, is contradictory and 
inconclusive. Head found the pam of labor to 
be arao Dated with tenderness over the eleventh 
thoraac segment definitely, often the twelfth, 
too, sometunes the tenth and occasionallv the 
first lumbar, and the after pAin< to be asso- 
ciated with the third sacral, as well as all 
these. MacKenzie observed that pam is felt 
between the umbilicus and pubis, across the 
back at the level of the top of the sacrum, and 
rarely referred to a lower level, but that It may 
extend from the tenth thoradc to the third 
lumbar nerves Pottenger, while admitting 
that cli m c a l observation of pam and sensation 
must of necessity be more or less uncertain, 


PRESENT STATUS Oj* KNOWLEDOE OT 
ATTERENT NERVES OP TTTF. UTERUS 

Much confllctmg evidence has been pub- 
lished on the afferent supply of the uterus 


^ Orttoo. Depvteeat ei Pfar^bber 
tb* On«ni CitT HeiptiJ, gjt 
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bdieved tlut uterine pain may be located anv 
•where m the areas of the tenth thoradc to the 
fifth lumbar or even BiuJil segmenti. Head a 
condoiloni are quoted In C annlngham i 
Anahmy Clinical observations indicate that 
afferent Impulse* reach the central nervous 
■yitem from the uterus through the posterior 
roots of the tenth eleventh twelfth thoradc 
nerves the first lomhar and the second, third 
and fourth, sacral nerves. Kuntx, In hla 
recent thorough and eihaustivc text on the 
autonomic nervous system 1929 gave these 
roots as bearing uterine afferent fiber* for 
which hi* reference was Cunningham Yet, In 
19J2 Head rccognked and explained the va 
liability of these areas of hyperwatheala, *um 
imng up hiS long unexcelled experience in 
these words Referred pain of visceral origin 
and the tendernesa whlcn accompanies It may 
be confined to the territory of a few segment* 
only representing the rrerve supply of the 
affected organ But m the larger number of 
cases met with in dall^ practice this is not the 
case if the stimulus is extremely severe — as 
for example, daring an attach of gall stones or 
renal colic, the pain may spread widely even 
in otherwise normal persona. That thu u 
troe of the severe itimulus of labor Is 6iq>- 
ported by the observations of Gertsmann, 
1926 when he reported a case of gestation In 
a woman rvlth a lesion of the cord at the level 
of the first lumbar vertebra m which sensory 
and motor powers of the uterus were retained. 
He quoted Langley and Anderson In a£rm 
ing that the sacral nerve* did not take part 
In the innervation of the internal generative 
organ* 

VXSCEaOUOTOR EETLtXEB AS AK IKDEX OT 
ArTTurirr KEBi’xa 

In 1909 MacKenzie, having demonstrated 
dinkally that abdominal muscle* posset* the 
power of contraction In small tec^n* In re- 
sponse to \’isceral stimulation coined the 
phrase “vlscero-motor reflex He considered 
this to be due to h\’perirTitabfllty of the spinal 
cord In the \icinlty of the >’i»ceral afferent 
neurone*. He concluded that as the motor 
fmjplj Is better known than the sensory we 
mi^t by this means more accurately ascertain 
the segment of rtimulation In the cord. Never 


tbfleta, in the absence of a means of accoratcly 
tniirUng out the limits of motor activity be 
based hi* conclusions In regard to the afferent 
supply of the viscera on sensory dlsturbance*. 

A method of recording visceromotor refleie* 
and of using them as an Index of the afferent 
connections to the cord of any particular vis- 
ens, was worked out on the spleen by CWand 
and Talt 1926 cats and dogs being used. It 
was found that widespread synapse* occur 
within the cord from the limited afferent 
neurones to the extensive efferent neurone* of 
the some organ Since experience In 1927 with 
caudal anaathesia In labm seemed to dispose 
of the Idea of the sacral distribution of ut^ne 
afferent* as erroneous it was apparent that 
the affcmit nerves of the uterus must enter 
the cord higher up — probably within the com 
pass of the visceromotor reflexes. 

Owing to the relati\Tly greater number of 
thoraco-lumbar segments and relatively fewer 
sacral icgmcsiti In the dog than in man, the 
problem of applying utenoc afferent findingi 
in the dog (bv analogy) to man, would be 
difficnlt were it not for the works of Edn 
worth and Head Edgeworth 1S92 found the 
vuctral afferent fibers to enter the cord In the 
dog be t ween the first thoradc and the third 
lumbar and between tbe seventh lumbar and 
the second sacral thus leaving a gap of three 
segmenta. Head 1893 found that In the 
human the distnbotion of the afferent sj-mpa 
tbetlc to the cord is between tbe first thoradc 
and tbe first l umb ar and between tbe fifth 
lumbor and the fourth saend, thus leaving a 
gap of three segmenta. Since In each nw the 
fewer limit of the sjanpathehc distribution is 
tbe next to last lacraL one may counting from 
below upward infer that the fourth lombar in 
the dog corre^nd* to tbe second lumbar In 
maiu Johnston 1906 found that m all higher 
daases of vertebrate* the arrangement of the 
spinal nerve roots along the trunk b tbe same. 
The relatfenship of afferent and efferent neu 
rones in the cord according to Pottenger 
1922 b preserved In tbe process of cvoiutwn 
and while some of the viscera are markedhr 
displaced tb^stlll keep thdr primitive nerve 
connections. The constancy of the analogy b 
further substantiated bv the works of Bar 
dees Ramstnrm, and Sberrington 
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POSSIBLE EITECT OF PABAVEaiEBRAL BLOCK 

That pain m labor may be relieved by para 
vertebral block of nerve roots is suggest^ by 
Kappis’ work on other organs A comparison 
of his findings of the afferent roots from par 
UcuIelt viscera, with those of Head and others, 
show them to be much more limited in extent 
than areas of hypieraJgesia have suggested 
Nevertheless (per^pis because of the clinical 
impractibflity of blocking the extraordinarily 
large number of sclents attributed to it by 
areas of hypicralgesia) he did not, apparently, 
attempt to thus block uterme pam Swetlow 
igiS relieved angina pectons, In a case with 
hyparalgesia of the fimt and second thoraac 
segments, by paravertebral mjecUon with 
novocain of the first and second thoracic roots, 
whereas Head's area of hypieralgesia for the 
heart extends from the hrrt to the seventh 
thoraac, 

Gertsmann 1926 referred to the cipenmenta 
on anunalH of Ludwig, Muller Bahnt, and 
Benedict to show that the primary centers for 
contraction of the uterus must be situated 
ouistde the cord, and tn the sympathetic 
gangha of the pelvis This is borne out by the 
e^jerunentsof Sir James Simpson, 1871 when 
he found that parturition was normal m sows 
from which he had removed the thoradc and 
lumbar cord except that the last fetus of the 
htter remained m the vagina. That this was 
also true of the cat was shown m a similar 
experunent b> Riemann 1871 Rein, rSSa, 
noted that spontaneous piartuntion In the rab- 
bit, followmg the section of all the extrinsic 
nerves of the uterus, proceeded with abnormal 
rapndity Cannon, 1929, reported piartuntion 
in a cat 6 weeks after the elusion of all sym 
pxathetic impulses by removal of the sympia 
thebe ganj^a, and nor mal piartuntion has 
occurred in patients after resection of the 
supenor hypogoatne plexus had been previ 
oudy performed for ^e rehef of p>elvic jmn 
(Fontaine and Hermann) Moreover, Delle 
plane and Badmo 1927, skilfully blocked this 
plexus by deep p»aravertebral mjection, and 
reheved pialn of utenne contraction without 
obstructing the course of labor Whitehousc 
and Featherstone mvestiratcd the cause of 
increased tone andcontraction of utenne musde 
imder spbal anscathesla and deaded that it 


was due to the effect of piaralysis of the lumbar 
coni on the p>ara sympiathetic, third and fourth 
lumbar (thus contracting the arcular muscle 
and relaxing the longitudmal or expulsive 
muscle) They mferred that jiaralvsia of the 
sympiathetic would have the oppx>site effect 
Smee It has been shown that the primary cen 
ters for uterme contraction he m or beyond 
the sympmthetic ganglta, however it wiiuld 
ajipear that the blocUng of a limited number 
of tyropathetic roijts should not interfere with 
the motor activity of the utenne musde 
Therefore should the uterme afferent sympia 
thebe be found to be more limited segmentally 
than the uterme efferent sympiathebc (as was 
shown to be the case with the qilecn) para 
vertebral block should rcheve the pain of labor 
without interfenng with its normal course 
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The anlmtli used for eipciimcnt were dog* and 
cats. 

Since it was found that all aanthetics and luir 
CDtics in doKs ideqoate to prevent pain, depress the 
reOesea, the tpinal animal, with the cord tnin 
•ected just below the ioramen mamum was used. 
Artificial resplratlcm was nppUed by an air pump 
To compensate for the fall m temperature normally 
appearing in the spinal animals, heat was applied by 
means of tn electric reflector 

Stimulation of the visceral organ was effected 
dthcT by minimal induction shocks through shielded 
electrodes to the organ, or its nerve or bv dilatation 
of the Organ (with normal salt Bolulion) The latter 
method was finally chosen as a more physiological 
one for the uterus. It was effected by means of a 
pressure bottle and rubber tubing to a Y tube can 
nula tied In the cervix. As a pr essu re gauge, a mer 
cury manometer was Interpolated by a T tube con 
neOLlon, between the pressure bottle and the cannulA. 
To produce a sudden mtra uterine pressure the 
bottle was elevated to the desired height, and the 
prewure damp released whereas the more usual 
gradual detention was applied by pumping air into 
the pressure bottle by means of a sphygmomanom 
etcr bulb 

Changes m muscle tonxis were recorded on a 
revolving smoked drum by means of a spring lever 
actuated by a silk thread attached to the cut end of 
the muscle. The spring was adjusted so as to balance 
the normal tonus of the muscle mtiH the direction of 
the thread was bent, by pulleyi, into ailnement with 
musde fibers. Contraraon of the muscle thus pro- 
duced a downward motion of the lever against the 
•pring, to bo recorded on the drum. A second spring 
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rvcordlBC bm Onpb L 


lercr wu cet directly below tbe other to thet chaafe* 
In toau ol tvQ auvJet (onilLy oc opoorite ride* of 
the abdomen) coold be record^ riaaltaneooalT 
The moment of rdmulaiioa wu recorded or a 
fisnal 00 the drain actuated by a ker ^t 

doaed the dicnlt and prodaced the at 

the —"** time A timer recorded two aecond inter 
Tala. The dnun wu made to revolrt at the rate of 
i>< Indtet per minute. 

In order to iounahlllae the olace of origin of the 
mtaeJea, the peWa wu rigidly heid by a atrong 
Hemp applied to the aacial tabaodty and died to 
the table. 

mEMnncAnoiT or nebves tsou tsz 

TALLOITAN TUBE AND TTTniUS 
Nerres were traced to the tnfedoi meaentede 
grigilftfi In the dof from the fallopian tube and the 
attma by two entirdy different rontea. Nerro fibera 
from the fallopian tnbca cun rerTcd lataal to the 
creaiY to form a nerve trunk whim accompanied the 
crrai^ * dhtance of i-j centlmeteia, then 

paaaed candafty and medially, and aubpoltoTieally to 
the inferior meaenterlcgan^ion. TbenterineDerve, 
wnAf op of fiben wbloi accom panted tbe biaachca 
of the uterine artay from four aegmata of the 
utema, wu gained by nerve fibeia from tbe caela 
and vagiiia, and couraed along tbe uterine artery to 
a point t centimeten caudad to tbe cervix. From 
tlxlip^t It wu traced aabperitoncally to tha inferior 


meaenteric pn gHon. Nerve fibaa were teaaed out 
under the binocular diaaccting mkroacope. and affer 
mt fibera were Identified under the high p ower 
mlcroacope. 

Before proceeding to the identification of 
the utenne aficrent nerve*, I found it ncces- 
aaiy to detennme the pbyikilogicBl adequate 
atlmuloi and to itudy t^ chanctenstld of 
the no rmal vliccromotor reflex produced. 

DETEEMINATION OT ADEQUATE mPUlEE AND 

or CHAJtACTxaisTics or korjiai, utxeine 

VnCEJlOlIOTOR EDXEX 

\ female ooo'piegnant dog, au prepared for the 
recording the viaccrotno tor re fiex. The peri tooeal 
cavity au opened by a (mall mldilne Inritinn 
abovv the publi, and the uterus deflvered. The 
shielded electrode wu applied to the left nerve at 
the level of tbe cervix the vagina a u opened In the 
mtdllnf anterioriy and a soitable rannnU «as in 
terted In the cenrix. A suture au sppUed anamd 
the cervix (care being used to tvdd the IndusloQ of 
anyotberstnictuie such as the syc^tbetlc ganglion 
poueriorty) to prevent leakage. The cut edges of 
the vagina were tha sutured around the cajinn.lt to 
arrest blctdl.ag Care wu taken to restore the 
uterus to Its aocnsl poddon, thus preventing any 
tCBSioB ce its Dcrva or anadunmta. Tbe lower 
abdooa wu then doaed, in three layen, so as to 
prevent the Inddestal pr^acdos of ertraneocs la 
pulsca from the viscera or peritonea^ and u a 
means of supporting the camnnla steadOy in place. 
The recording apparatus wu then adfint^ eo as to 
the normal tonu of the muscle* with the 
lever* leveled. 

Tbe secoodaiv coH wu advanced until stimulation 
of the left oterW nerre prodaced a strong viscero- 
motor ccntjadlon of the Imt rectna, and a leaecr con 
tnctlce of the rirtt rectos. The preaaure bottle wu 
then gradually elerated until it wu found that the 
sodden spplkstloD of a preuure of loo milllineteTS 
of lacTUi ry infliced to produce a stroog dmulU neons 
contraction of both recti When the presanre wu 
jpadjully applied, a «fTnn«r reflex occurred. As 
Ulusirat^ In Figure i dilatation of tbe uterus pro- 
daced a visceromotor reikx of predaely the same 
character u that produced by erimnltrion of ths 
uterine nerve— preceded by the itae latent period 
and followed by a dmflsr rtfractory period. 

Tbe indirect alight reffex contraction produced la 
the iMt rectus by itimulstloD of the left uterine 
nerve had double the iatat period of that prodaced 
in the left rectos — Indicating the presence of inter 
colatlng nearcoe* aexoM the cord, and the relatively 
direct rebtion of the afferent and efferent ne u rooes 
of the visceromotor reffex are on the same side 
(Fig. I) ^ 

A keg aeries of experi coats wu performed on 
dogs and cats in various stages of pregnancy In the 
postpartem period, and in nao-pregaant 
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before the tmxmud ch&rtctoiitlcs of the oteiioie 
reflei 'were esitabllihe<L The reflexe* occocred coq 
dstently even when the moide wu in t tUte of 
tremor A gradail p io fr m Sve fatigue of rcfleie*, 
however, after a variable penod averaging 

3 houn (depending opon the condition of the animal 
and the extent of the operation performed upon It), 
but the latent period tended to remain the same. 
Since the vi^Tomotor refieiea dbappeared wUle 
the Tiinfl was still in good condldon an nnusually 
long series wcmld be neceasary to determine the 
uterine aScrent nerves. It was found that pregnant 
■nimstt were unsuitable because the uterine viscero- 
motor reflex was In a refractory stale. Altboxigh It 
was found that the refractory state could be removed 
by intravenous injection of adraifliin the effect was 
too transitory to be of practical value In this work, 
Incidentaiiy adrenalin produced an inidil coutrac 
tion of the rectus fully as strong as that produced 
by visceral stlmxiUtion — IndicatlDR a relatioDihip 
between the sympathetic system and skeletal muscle 
tonus. It was also found tJut afferent Impulses from 
the uterus durmg the first 4 weeks postpartum pro- 
duced a marked decrease In tone of the abdonunal 
musciea, having the appearance on the graph of an 
inverted visceromotor contraction. 

DETEBIDNATION OT AiTEiEHT CONOTCTIONB 
or UTEaus wuh the cord 
Sma A — vilk ninimum adttpuUe stimidu A mature 
non-pregnant female dog was prepared for the re- 
cording of the uterine visceromotor reflex by the 
sodden pressure method of stlmnlatfon in the 
manner described In the first experiment. The an! 
mal was then strapped In the prone position, and 


the spinal cord was eroosed by a Uimnectomy nar 
row enough to avoid laceration of the vessels bat 
wide enough to gain access to the posterior dozaal 
roots, and rea ching from the ei^th thoradc to the 
sacrum. Care was taken to avoid touching the cord, 
and to procure eflectual hsmostasii. The dura was 
then loD^tudmaBy Inased in the midline. Theani 
mal was turned on its right side, and the pdvis was 
ImmobQired, and the left rectus wai connected to the 
recording apparatus. The minimal adequate im 
pulse for the utenne visceromotor reflex was deter 
mined (100 millimeters of mercury), and the reflex 
found to be aormaL WTicn the upper cut edge of the 
dura mater was seixed and gently raised up, the fan- 
Uke distribution of the sensory fibers from the dorsal 
nerve roots to the cord was brought into prominence, 
and could be cut without toucUng the cord or the 
efiwenl root By this technique, thetefore starting 
with the cauda equina In luoiaslve order from Wow 
uPvan^ the sensory roots were divided cm the Wt 
side. Following each nerve section a minimal ade- 
quate stimulus was applied to the uterus, and the 
visceromotor reflex recced. 

Section of the sacral roots and lower lumbar roots 
produced no chan« in the stren^ of the response. 
After section of tie second hunbar tic reflex was 
diminished though still well marked, Wien the first 
lumbar root was divided, the reflex was abolished. 
That the motor side of the re^ arc was still acbve 
was shown by mechanical stinulatioii of the ventral 
root (Fig 1) 

The an im al was then fixed upon its left side and 
the rl|^t rectus was attached to the recording lever 
A mimmil adecpiatc stimulus to the uterus was fol- 
lowed bv a visceromotor reflex 3 centimeters in 
depth. The nght dorsal nerve roots were tVn cat 
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from la order to determine tEo knrcr 

Umlt of the oterloe tflcreDt dbtribatkc to the cord. 
Aftn sectkn of the fint hnnbar the TlKcromotor 
reflex had nddenly dlmlniihed to i cmtlmetn la 
depth. ^1)011 the lecood lumbar had been dhrldcd, 
tbm was rwrapocae to uterine itlmolathm. Nerer 
tbeleaa trimulaucca of the Intestine by tractkn oa Ita 
m e se ntery prodoced a visceromotor contraction 
(Flfr f) 

Apparently the afferent fibera from the 
uterus in the dog enter the cord only by the 
firat and second runibar roota.^ 

Stria B — via /«cr«aiia( tiimuli tJnmimt tfrted 
(^imfidta to adjactni tttmtnU Ucrouth opponU roots 
First itafe A mature non-prefnant dag was pre- 
pared for expethnent In tbe manner preriously de 
scribed except that the gradoal prmure method of 
itlmolatkm was used in order that presaore coold be 
readily Increased. After lamlaectomy the animal 
was fixed npoa Its riffat side for recording and tbe 
brit rectos was attach to the recording apparatoa. 
A atron*, aoitalned vtsceroenotew contiacrioo fol 
lowed — after a s lecood latent period — of 
the oteroi with a preanre of t6o mUBmcters of mcr 
enry In anccesalve order, tben, from befoc a^awrd 
comnxndnf at tbe fourth lombir the Wt doml 
roots were cut, and u tatra-cteriae peeame of tte 
mlHimetm was appQed after earit, while the rmolt 
Ini Tfaeg w notor rtflo: recorded. 

After tha fourth, third, and second left tarahar 
wart cat, the praanptaets of re^;>oase was adD tbo 
fme, and the tmoont of the vl icaf omotor cnnttac 
don was undlmlnkbed. After the drat hmhar was 
cnt,boaereT their wu a ndden proktncatlon of the 
iitent period from s secoods to 5 tecoods, and tbe 
amount of the visceromotor redez contractloo was 
nddcnly marhedlr diminished The depth of con- 
traction mcasored less than ono-third of p aes k r u a 
irflexes and the duration of Increased toce was also 
cut down about two thirds Section of an ccesi lTr 
roots and stimulation op to mo ndllimeten of mo 
cury produced only sUfht and further delayed re 
■poDses until after the tenth thoradc was cut no 
response could be elldted. Neverthekm, stlmola 
tlon of the cfFtrent root produced a itroc^ contrac 
tlon and presence of the knee )ci^ and other tendon 
reflexes sl^ed tbe ■nlmsl to be sHTI tn food coodl 
tlon. (Graph HI Fljjl 

Second stage Sbnlkr operadon In another mature 
non-pTcfitant dog, except that the left dorsal roota 
were ent from abow ioinrwcri 

Strong uterine vUceromotor reflexes were demon 
strated and cootboed to be ebanirterisde and nnl- 
focm after the elereath, twelfth, thirteenth thoradc 
and first bmbar acre cnt. Latent period In each 
mse sras ihoct and equal. Alls the hnnbar 

was cut, latmt period was suddenly prolonged W 
about 3 tecoods. Tbe contraction became atypical 

Tha mSv nki ta thaah Mcm at UKM Danar 

h« uLMiWBLat alia tiisas cad poal^lbMacsw 


It was gradual and shallow In t^te of powerful 
arirnnktlio (ovH- S40 mHHmetcTs of mexcttrr) 

After tbe third bmbar was cnt, reflexes from tha 
ntems were ttHl present, bnt acre very shallow and 
exhibited a rimflar prolongation b latent period. 

Right dorsal roots were then cut because It 
se emed apparent that these atypical rtflexts were 
not thitugh the left doiul roots, but must 

have been relayed aero* the cord throogb syuap a ea 
srith tbe right nterfoe afferent fibera. Aa exp e ct ed, 
after possiblfi source of error bad been elhnl- 
nat^ ntdw dilatation dc longer elidted a viscero- 
motor itspo ps e of any kind, 

The coiri was then stimulated at Its cat asd and 
found to be stin very active. That other vlsctro- 
motor reflexes, harbathelr affotnt roota above the 
cnt segments, were sOH present, aai ascatained by 
paUing on ti^ stomach mesentery when a strong 
conCzactioa of the nctuM o ccurre d (Graph Tv 

3) 

o check these results many rimfUr experiments 
were performed. Because of the severi tv ijid length 
of nectasary operative trauma, and the tendency 
toward fstlguB of r efle xe s, many experiments were 
taccmclasfve. However a scries of tai mccemful 
experiments— fix of the first stage and four of the 
second stage, in wblcb tbe presence of ot^ reflexes 
at the end showed the aolmsJ to be itfD reaering 
DomUy-amed exactly with the above fiodlnn lit 
t Pifwct to the locaHatke of the sensory roots ca the 
atetus by the exhibition of normal rafloea. Atypical 
reflexes nth delayed latent period differed, h ow e v er 
In the extent of thrir q'Ttad depending tmon the 
tnioolty of stimulus, a^ the gmersl cofioltloc of 
the These delayed rcoexes irere demon- 

strated op to four scgmaits crtnlad, and two arg 
menu caodad to the first and second tnmh»T b 
duilve. 

Seritt C — wiU HKTtatiMX dlmril sad opforiU mots 
cut First stage operatioa on non-pregnant 

mature dog except that aH right donal rooU were cut 
before tha expniment wai begun on left viscern- 
motoT refleon 

From Mew upwerd left donal roots of the fifth, 
fourth, third and second himbar were cut, and char 
actedstlc vlactromotot rtflenu were elldted. After 
the first faunbar was divided, vf sccjomvto r reflexes 
(afled to appear hi spite of eight soixtsslvc wcQ 
spaced sthnulatbnu by tntia ntcins pressure begin- 
nliig at z6o mUKiaetaa of mercury and fiadaally 
incremsing Iho motor ride of the reflex arc was then 
shown to bo very active (Graph V. Fig. 4) This 
experiment aaa repeated In a recently pregnant do* 
In which the chaACteriftic relaxatlo^ iastead of 
contramko, occurred In respons e to dllatatlaa of tbe 
nterua. Tbw reflet were a boUahed after the first 
hunhar wai cuL 

S***-**^! stage Iq a female non pregnant dog In 
wUch all right dorsal rooU were cut, before the ex 
periment was begun on the left viaemomotor re fleira, 
the left roots vrene cut from aioea dametri. The 
vlsceTQmotoc r f fle i,-* «ro very atrong until sad- 
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Fig. 5. To {Qottnte cxporinmt* Setio B asbig ttimoUUoo ttroag cawngli to nrodace tn effect la tegmtntM tdjicent 
to the ones recdrlng the afferent tmpaUev Stage I (above) abom the oppor limit of nomal rcffexe* to be the fixit 
lumbar (Graph III} Stage 11 (bkoW) abowt tbe lower limit of aonnai renexea to be the ■ecood hnnbar (Graph IV) 


denly completely abollihed after tbe lecoad lumbar 
was cut, ta iplte of very strong itlmulation. Then 
tbe efferent root waa p^cbed and a itrong response 
occurred (Graph VI, 4) 

DEirDCnONS AKD COILRELATING EXPEaiUENTB 

I Afferent fibers from the uterus enter the 
spinal cord m the dog through the first and 
second lumbar roots 

a Hypennlnimal stimulation (so common 
hi visceral disease) is capable of prodnemg 
visceromotor effects m segments of the spintu 
cord adjacent to those which receive the affer- 
ent impulses This spread of afierent impulse* 
along cord baa b^ demonstrated as far as 
four segments from the pomt of entry 


ParturUton afUr section of afferini fibers of 
uterus In two dogs, the first and second lum 
bar nerve roots, and their rami communl 
cantes were resected so as to remove those 
nerve structures which would ordmarily be 
ana»thetizcd by paravertebral block* They 
became pregnant, and normal parturition 
occurred at term m each case It was deduced 
that tbe motor mechanism of parturition 
would not be unpaired by a paravertebral 
block of the afferent roots 
Deierminciion of corresponding roots tn man 
Ailhongh the an^ogy of the arrangement of 
afferent nerves m dog and mpn was well sub^ 
Btantiated, the hypothesis that the lumbar 
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nerve rooti were numbered two higher m the 
doc than In men required aperimcntil proof 
beiore the rlinf«t application wu undertaken. 
It irai concaved that thii coold be turmshcd 
by the ei pmmental determination in the dog 
of the Kgtnaits of the abdominal wall aaaod 
ated with afferent impulies from the fallopian 
tube, becauae In man this organ doea not osu 
ally »end *u£5cicnUy strong painful Impulse* 
to cauM ipread to legmcnta adjacent to those 
receiving the afferent Impulses and therefore 
lU afferent supply by areas of hypenestbesla 
could be relied upon for comparison deventb 
and twelfth thoraac and first lumbar 

In this experiment the viscertmiotor rtffei 
axe was Interrupted on the motor side Just 
lateral to the muicle instead of at the afferent 
root- By the aanie method of riimlnation as 
before it wa* determined that the firw aeoond 
end third lumbar nerves only earned the Im 
pulse* from the faHopun tube to the rectua. 
From this expentnent the hypothesis was 
found to be correct, and it was deduced that 
the utoine afferent roots in the human art the 
eleventh ai>d twelfth thoradc (Fig 5 ) 

CLINICAL AJPUCxnoN* 

Casx 1 PaiaTtrtcbral block «(di oovoola. 

lira F G mu admitted to the Ortsvn City Hos- 
pital on ^lajr j 1941 at 9.00 a ca. havicti pwlni 
tboat every 10 tolnutea with a hiatory d di prevl 
00s kbon In each of wblcb abe bad bad protonged 
br*t itace pains (with several rembdons) and a 
oa. Afla Kvcral boon In hoaplial a remlsskm of 
ntertac actirlty occurred At 4 io a tn, iity 5 
palm recommenced, and by 6 0 clock, were atrong, 
CYfTT 6 to 7 mioote*. By rectal >TTntn«rfnii ihc 
cerrit vu found to be thick and closed and being 
poshed doirnward, without dilatation with eaa 
pain. By drawing a pin Ugbtly over the abdomen In 
the Vingitodlnal direetkm. from above downward 
and from bekrw upward (Head t method) byper 
algesia was found to be confmed to an area In the 
tower abdomen, the upper tranSYcrse boundary ol 
whkh was one-third the distance from the umbl&nu 
to the pobis, and the lower boundary ol which wu 
at Toupart 1 Ugament, that b the elerenth and 
twelfth tbonclc, 

Mlth the patient on her left ride at 6-oo a.m the 
elerenth and twdllh thoiadc nerve roota, on oolb 
tidet, were totecled paravertebraHy wrilb 5 caUc 
ccitlmetm of i per cent novocain (Pauchet t 
method) The patient ceaaed moaning with btt 
utedM contractl^ At 6 >0 ajn^ the uterus became 




rr riuS Uotis. Md tk 
u tar iW cs-aemtK^ 


prominent and on palpation waa found to be hard 
(la strong contTactunjjnt the patient's exproalon 
imalneQDncbaiqitd. The atadne contractloD lasted 
50 seconds. Upon qaestloning, the patient nld that 
she had fell a ^ numb seaaatka, but no pain." The 
area of hyperalgesia had disappeared and had glrtn 
place to malppata OTCT tbc eleventh tnd ti^th 
thoracic KfCKfits. During the 3 bout* foQowis^ 
twtnQf-one painless coptraetkoa were observed. No 
change alter the senaorj fiben were blocked, in the 
Aicn^ of coctractloQ of the Dtcna coold be appre 
dated by palpation nor was the freqnency or don 
tlon of c nuii actloa affected. As could be expected 
from the «Tn«n amount ol novocain required, no toxic 
cflecu wen obaerred and the raU and qnllt/ of 
the heart beats of mother snd th^ld showed ao 
change. The patient went into another deprml on of 
utertoc activity and since this occurred wfon the 
analgesia bad worn off there was no return of pain. 
Tbc cervU had out cocildesably but waa 

silQ rigid. The patient was sent home. She bter 
CDolAcltd a teneral impctlso InleciloD, on a cc ount 
of whkh r^jaetkm was withheld (de^te her re- 
quest for same) when pain recommenerd. 

Csai I PaiaverttbVal bkxk with nctpercalne. 

Mn R. R. weight sfSo, ore a bbtoey of p^ 
loBgtd prefifflinarr pains with her hot labor Doe 
on July 4 1931 she began to have ilLrbt bregukr 
pains at booQ on Jane r6th. By 4 p m. w pahs* had 
oecome regular every mmulea, kiting about a 
half a minute bot the presenting part waa idD at the 
bdra of the pdrk. 

Hypemlnesla sras found to be to the 

eleventh and twelfth thoradc legmenta. At 44 S 
p.CB. the eleventh and twelfth roots were Injected 
parevertebrally each with j cubic centimeteii of 
puperctlne, i i oca During the next boar and a 
half a rc cOT d of so ccoiractlocs wu made, each 
lasdag bora one had to one minute. There wai do 
pain, bat tht patient wu romckiQa of each cootrac 
Uoo. describing it u a oninb lensatiQa In the supra 
poblc regkni. As far u could be Judged by pa^ 
tion. there wu no difference between the painl es s 
contxactloQB and tboae that were observed before 
the paravertebral block. The aicu of byperi^esk 
wen replaced exactly by analgesia. No slgalncant 
change la rate or qusHty of niatcnial of fckl heart, 
or any tmk symptoms or signs could be aacertalned. 
At 7 pjn. the pall«t wu sUIl having palnleas eoo- 
tiactkma. At 8 30 p m. analgesia had dlmppetred. 
At 840 pm. bypoalgesia wu elldted over the 
deventh and twelfth thorick skin segroentv ^ 
pnS pjn. the patient wu again compklnlng of hard 
palaa, Mcmingly more severe than heretofore. At 
94s It wu found that bypemtbesk bad ex 
tendra to Induic tenth, elevmth, and twelfth tlo- 
tadc, and third aeid fourth In mbu One hoar later 
pains soheided. Since the patient wu lu the ctnn 
try reinjection when labor again started, 
attempted. 

Caar Paimvertebral and caudal aDOthesla In 
labor nitiig novccaln 
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FIs ♦. To IflMtrtle operimenU Scrie* C In wtddi, after the opposite nerve root* were cut, iw itronf ftlmulu* cwjd 
piodoce reflexes above tbe flrrt himbir or below the accond lomhar (Graphi V and VI) 


A primlpara, Mra. W J V 0 , was admitted to the 
Oregon Cfty Hospital at s 15 May 30 having 
slight pnlns at I rr eg u lar IntervaU. Rectal etamlna 
tkn at 6 p m- showed the cervix to be dilated to a 
diameter of S centlmetcra. H)T>w»itberia was found 
definitely to correspond to Httd s areaa, the clev 
enth and twelfth tlwradc seraenta, and moderately 
increased tone was palpated xn the lower abdomen 
cor r esp o nding to the area of hyperrsthesla. The pa 
tient complained of a steady soreness or backache at 
the level of the lop of the sacruTiL cldefly over the 
left lacro-Illac Joint, more severe with eadh palm By 
6 JO, uterine contractlona were strong every 3 to 5 
minutes lasting for one and a half minates, causing 
the patient to cry out loudly for relief. She wanted 
anything but ether (which had caused vomiting 
when given for a minor operation, and a prolonged 
gastric disturbance afterward) and wlllinHv con 
sented to regional bIo<±, 6 as to 645 pjn,, Injection 
of both eleventh and twelfth thoracic nerve roots 
paravejtebrally with 5 cubic centimeters novocain 
ipercenL 6,40 to 644 p m,, two strongutcrine con 
tractions nalMted, but complete anaJgeiia, except 
for pain in uck which poaisted as a soreneas. 


647 p,ia., strong utenne contraction of 35 seconds 
durarion, without crampy pain* and the soreneas In 
back “not as bad aa it was. (5 51 to 7»3 p m,, five 
strong uterine contractions without crampAike pain 
lasting between one, and one and a half minutes. 
Patient states she fe^ like going to sleep, as back 
ache is better 7»s to 7 15 pjn, six contractions 
with slight suprapubic cramp-uke pain at onset, in 
creasing in seWrlty with ea^ pain. 

Hyperrstheiia was found to be now present over 
the twellth thoradc area whereas the devenlh was 
stin analgesic. Apparently the twelfth root had been 
inadequately blocked. Rectal examination showed 
labor to be proceeding with cervix now 8 centimeters 
In diameter Fetal heart was loud, rate 140 71510 
745 p m- analgesia in eleventh segment remained 
constant while contractions continued every 3 to s 
minutes with pain. 7 50 pju-, reinjection twelfth 
thoradc usbg adrenalin and novocain (mm i to 
5 can.) 8»o to 9 15 pjn, cramp-Ukc pain abolished 
while strong contractions continued at 3 to 3 minute 
intervals, but pain (of stretching?) felt low down In 
the region of me symphysis pubis and in the back, 
9 s6 pjn., caudal block irith 35 cubic centimeten of 
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unroadn z per cent, vith tdrmiUn, wu followed bj 
cttMllrm of ill ptia. UteriDC cootiartkmi thm 
ftopped. Aztelfciu bad extended np to the level of 
the alnth tbondc («nient ind down the le^' 
Cervix ful^ dllited. Atlait vomited. Fetil heirt 
ftronf, 148 1035 pjn., nilpihhi itrcnx cootne 

tloca iboDt one udimte In tnntkn, ervrj i mlnntei 
with onlj in icbe In left ncrtl rejloa. imopm. 
pinvertehnl imljeiii hid won od lod pitlnt b 
cocapUlnlDg of cmnp'Uke bbor p«tn»- Sodhim 
unjtil, 6 (nisi, wu given. i>.>o to 140 1.111. 
paint every » mlmite*. Pident oylnf ont for 
inotber oavT'hlociing in}ectioa. 140 i.m. ciadil 
block with to cuhfc cxstlmeten ztovociiii z per cent 
ibolbhlitg the ftreteWng point In the r e riun of the 
tympdiycb pobb ind bick, bat oot iffectlng pilni of 
contiectkai. No toxk tymptocm ippeued in dlbcr 
mother or child, i ^ i.m. dcQvery wu completed 
by low forcq>i, wltl^t moling piin lod rclixitloa 
wu «o complete tint there wu ziot the illghtest 
ibniion of the perlneam. The biby wu nnatoiHy 
pnmpt to ctretefa !ti iniii and lege, to my loitfly 
The piicmti wu ex pr eit ed Intin it t 50 i.m. 
Total blood km memred 6 ooncei. The tone of tbe 
Dtarui remained good. Baby rcftined bhth weight 
on fifth day Invofaition of the otenu wu non^ 

CuE4 Panvertehr*lbkKk,tKrTocalnwltheptoe- 
phrlse and modal, uupcfca loe « Uhoat epioephiioe. 

Un. J W a D^Upira at tern wu admitted to 
tbe Orem CUy Hoapiul, at t 35 pjB. lone 18 
zQji with tlMt foefoki bbor paint. Byajopja. 
IM WU compaloltig of Rroog paint, at 4 to 5 mlb* 
ate Interval!, lascbij to to to tecotuli Rectal cx 
andzutkm ibowed the cervu to be W centimeter 
rKtflr and j cenriBKlert ha dbnwter Hvpemthcala 
wu elldted over the ekviath and tw^th thoracic 
areai At 9.00 pm. the elevmuh and twelfth roota 
were injected piravertebrally each with 5 coble 
cen di aetoaof i per cent novocain, pint epinephdite, 
and the pain of uterliu cooLraction wu no longer 
feh. lIj'peTwfthesb bad dbtppeared and given 
pbc« to amlgfda over tbe came area. Blood p w 
core wu 140/Sa Uterine coatractloaf were 10 
itrong that it «u pretomed that labor would be 
completed within 4 botm aul mndal block wu 
tberefon given at 9 40 luiitg to coble ceruhtartera 
ODpercaine i/w Patient wu zaow completely 
comfortable wtule at intervab of iH to 5 nuitatea, 
the atems went into ttrong contractloci, rbing op 
Into a round hard ball Between 945 and 11 300.10. 
>5 soeb cotiiractlatia were ofaaerved — bating irom 
)i to zH minute*, becoming p rogr eail vely longer 
and ftrongci bat withoat the illgfatest aenaation of 
palzL At II JO p m examlnatloD ibowed labor 
wu prog r wln g tbe head being much lower and the 
cervix tbbned cut and dilated to 8 centlnxtcrt In 
diameter Tbe fetal heart wu beard loadly In tbe 
right flank at 160 From ii jopjn. to is jo ami. the 


Th> II W wrmS&tr ■ tt ta* 

ha iw fhT w Uirh«c 5a BenraU aamat nan 
lartil eaMr^aaOa W (haalacanaa ka accai^iiahai. 


patlcBt cmthined to be free from pain, bat bad a 
Bomb fedlng of tlj^tneai in the lower ibdoTTwn, 
whQe cmtiactkca proce ed ed every t mlimtea At 
1145 P-m. hypcnotheiia wu foand to be retain 
tag to the eleventh and twelfth thoracic arcaa. but 
aaalgcaia wu tdll pment to deep pinching. Anal* 
mla wu idQ present In the pcrlnenm tbowlng caa 
dll anxsUvsia to be itlH active. At iixo pm. 
**ahow appeared (with dBatatloi^ of tbe cervix) 
■nd the patient wu instmeted to bear down with 
contraciJon*. At zjju am. 3^4 boon after para 
vertebral Infection, the patient began to have pain 
with cmtxactioss, which were of the ame charic 
ter azkd frerrocncy u before. At 11 50 am there 
wu lome “bulging" and the membranes were mp- 
tnied. Tbe pcesenUlkm wu peralstent oedpat 
poaterior At i-jo am. nods light ether acues- 
tlMsia, u the pain had becom* le v e i e pararerttbral 
block wu attempted, with 5 cubic ccntimetcn of 
of I per cent novocain. On coming out of anes- 
thetic. patient ttm complained of pain*, and It wu 
found that the perineal analgesia bad dluppeared. 
Instead of repeating the canw block, ha tni* case, 
ether wu given wbDe the baby wu dellvtred by 
Scajacol rotalloo at t 10 am The baby cried well 
spootaneaealy The placenta wu deQvmd intact 
at s >0 a.m Blood W wu iwt abnormal Tbe 
foados mnained firm. No sedative of any kind wu 
osed oatD after the eflect of the refkmal anesthetic 
had worn off No toxic edecti were obaerred. 

Caxi 5 Panvertebral blodc with nnpercalae 
t t 000 and epfnephdne, snH blo^ with 

enparalne i 500 and epinephrine. 

Ura. R. ^ age 35 wu admitted to the Oregon 
City Hospital oo Jana > I 1931 with pre-edampik 
tomzda of 3 mooths dnradoo, becoming s e ver e 
daring the preceding week. She gave a history of 
chrodc tnviJldlsm and diSenJt labm After a week 
of m edkaU trta tm CD t bm blood preuore wu z 8 1 / 1 1 4, 
pulse 118, hnsoflobln 59 per cent, albumen t plus, 
phesolsalpboacphthaldn total output >3 per cent, 
and toxic symptoms became se v e i e. ^ Joly i, 
9 30 a.m caodal block with 10 cubic centlminers of 
Dupercaine i joo pfau epinephrine wu dvmi, and a 
\oofbees bog painlessly bacted. Client con 
tinned to be comfortable except for an occulanal 
sllgbl contnctloo-paln, oniD 3 pm when she be 
ran to ccrnplalD of rcnlar pains. At 3 30 pm 
bjpercsthcsu wu foand In tbe eleventh a^ tw^th 
thoTSxdc areas, and analgesia wu still present In the 
p eiiae nm from caodal block of 6 boors previoai. At 
4 p.m paravertebral Injection of ekvtntb and 
twelfth thoracic roota oc each side (oslng 5 cnbfc 
centimeteTa of zrapercafne i 'i.ooo to which had been 
added epfnepbrhte) wu done. Tbe crainp-lfkc pain 
of uterine contraetka wu immedlateiy abolished. 
Thebag wuexpeOedat4.1sp.1n. Atxao pm labor 
wu profressing mthfactOTUy with palnleM contiac 
tlons every 1 to 4 mlmitea. Cervix wu 8 centf* 
metcia 

As the analgesia lo the perineum dkappeired 
atRtcMng palna wen felt low down In the reglaD 
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To IDintnte the experiment* to detennloe the • 
^ in trimnlirinn of the r^t (lUopiu tobe, Le. Gn 
cot, Gnph Vm the lower Unut resdted alter the third 
tueoQily recorded above a* a controL 


leoti ol the abdnmVnal jnnscniatnie involved (by hyper 
Vn, the upper limit reached alter the fint lumbar wa* 
abar wa* cnt Tbe tonn* of the left rcctn* b shunt* 


of the tymphyib pnHi becoming severe enongh to 
reqnlre repetition of candal blooc at 645 *0 cubic 
centimeters of nnpercalne n.ooo and novocain i 
per cent, equal part* After thii the only remaining 
discomfort vai a feeling of fuUneas in the bladder 
aggravated with each contraction. This was relieved 
by catheterization of about 16 ounces. Spontaneous 
delivery occurred at 7 •3 5 p,in- without the mother 
being aware of the birth, baby cried promptly 
and well The placenta wa* aprened at 748 pmi. 
One cotriedon was mitring and was removed manu 
ally without pain. Blood lots was mmsoally ilighL 
The fundus remained firm. There was no pain of 
contraction felt at any time during the labOT after 


the paravertebral block. No sedative was given 
after the preliminary hypodermic preceding bag 
induction MothePi pul^ palpated iteadBy from 
candal block to delhxry remained steady at 104, 
and no toxic effects of anjcsthetlc were apparent at 
any time diiring the labor 

CONCLUSIONS 

I The pains of labor arc made up of two 
components, namely (a) that due to utenne 
contraction which is tnuismitted by afferent 
fibers throu^ the eleventh and tw^th thor 
adc roots, (b) that due to stretching of the 
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birth cannl, which la tmamltted through cer 
Uin andetennined sacral roots 
s Paravertebral block of eleventh and 
twelfth thoradc rooti wQl aboUih the pain of 
uterine contractioD for a length of vary 
ing with the type of anjesthetic used without 
apprcoably affecting the tone of the uterus or 
the degree frequency or duration of cootiac 
tSona. 

3 The pain of dilatation of the birth canal 
may be abolished by caudal block with about 
JO cubic centfmetera of novocain i per cent 
or nupercainc i 500 for varying lengths of 
time dependent on the type of anesthetic 
used without depressing t^ tone or contrac 
tions of the uterus. 

4. ^Tiile the eleventh and twdfth thoradc 
roots are blocked there Is no hypenestbeda 
whereas in the absence of such atucsthesla the 
painful Impulses mav spread in the cord to 
produce hy pe mt h etf a in other aegments adja 
cent to those receiving the painful impulses. 

5 Tbe ccanbroabop of paravertebral and 
caudal cncstheiU In a rafe dosage is feasible 
in labor and the block, which may last as long 
as 8 hours, may be safely repeated 
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A. CANTAROW ILD 

M akepeace and his co-worhen, in 
a recent communication, make the 
following statement “The source 
and nature of the ammotic fluid, Its rate of 
formation, the mode of reabsorptlon, if re- 
absorptlon occurs, the factors ^ch govern 
its volume, are all matters of conjecture con 
ccrmng which but httle data exist Even the 
chemi^ composition has been studied m de- 
tail by only one modem investigator This In 
teresting and important fluid is not mentioned 
in most tertboolu of physiology and biocbem 
istry ” Vanous conceptions of Its ongln at 
tribute It to fetal urme, to transudation from 
maternal blood, secretion by the amnioUc 
epithelium and to a combmabon of several 
factors. Zangemelster and Meissl, and Make 
peace, Fremont-Simth, Dailey and Carroll, 
are of the opinion that although the ammotic 
flmd may originate as a dialysate In equihb- 
num with the maternal and fetal body fluids, 
as pregnancy advances the fluid becomes pro- 
gr^^y more dfluted by fetal urine On the 
basis of available experimental data, this 
hypothesis would appear to be the most log 
lad. However, m view of the relative pauaty 
of material, no defimte statement can be 
made In this connection at the present time. 

The present investigation consists of de 
terminations of the protein, non protem m 
trogen, uric add, sugar, calaum and pbos- 
pbonifl concentrations of amnioUc fluid and 
maternal blood obtamed simultaneously from 
36 essentially normal patients The omniotic 
fluid was obtained by one of three methods 
In a few instances, during the seventh to the 
ninth months of pregnancy, it was obtamed 
by direct puncture of the amidotlc sac through 
the abdominal and utenne walls, a long needle 
and a syringe being used In the great ma 
Jority of cases at term, the unruptured mem 
branes were punctured by a ne^e attached 
to a syringe dther when they presented at 
the vulva or when the uterus was opened at 


FJLOS. Ajn> RAYIIONI) C. DAVIS II D , Phhadhtoia 

acsarcan section Cloudy fluids were centn 
fuged, the chemical determmatfons bemg 
made upon the clear, supernatant fluid 
Whole blood, obtained by venupuncturc, was 
used for the estimation of non protein nitro- 
gen, uric aad and sugar and serum for the 
estimadon of total protein calaum and In 
organic phosphorus Total protem was de 
termmed by a micro-KJeldohl method, direct 
nesslenaation being employed (Hawk), calaum 
bytheOark ColUpmodlfication of the Kramer 
llsdall procedure, morganic phosphorus by 
themetbodofYoungberg.non protein mtrogen 
by the method of Fobn and Wu unc oad by 
the method of Benedict, and sugar by the 
method of Benedict. 

PHOTZIN 

The proldn content of the maternal blood 
serum vaned from 4 07 to 7 $ grams per 100 
cubic centimeters averaging 6 06 grama, Clm 
Ically demonstrable oedema was not present 
m any case and the protem concentration 
bore no apparent relation to the duration of 
pregnancy Makepeace and his associates ob- 
tained vdues at term, ranging from S 3 to 
6.8 grams, with an average of 6 i grams per 
TOO cubic centimeters The protein content of 
blood serinn during pregnancy thus appears 
to be slightly lower than that of normat non 
pregnant women which averages 7 grams per 
100 cubic ccntimeterB or shghtly higher These 
findings comade with those of most observers, 
Oard and Peters, Coetree, and Plasa and 
Bogert found that the serum protem concen 
tration fell to an average of about 6 2 p)er cent 
dunng the first 6 months of pregnancy, grad- 
ually rising to reach 6 9 per cent at term 
Ob^t and Plass later reported an average of 
6 9 per cent in early and 64 per cent m late 
pregnancy 

TTie protem content of the amnlotic flmd 
in this scries vaned from o to i 5 per cent, 
averaging o 53 per pent This figure corres- 
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ponda cnctly with that re pot ted by Tanwg 
rot b Uun the viluea obUined by 

Z&Agei&eixtei tnd hfebd tnd Makepeace 
■wbt) itport avenfie value* oi a.* j and o 13 
per cect respectlrdy 

KOlf-PlOTEIK HtTEOdS 
The non-protein nitrogen content of the 
maternal bk>od aenmi ranged from 13 76 to 


36 milUgratni ^ too cobtc cenhmetera, aver 
{iog *3-9$ mUh^ama. hfany investigator* 
Caldviw and Lyle Hatrfing AIHn 


•*in« •«* I 

incjndlng Ca 
and Van "Wytk KiHiitn and Sberwm and 
Krebs and Briggs, have found that the non 
proton nitrogen coocentcatfon of the Wood 
lalla donng the later month* of pregnanqr 
the redumon occorriog diicfly In the urea 
ftacbon. Harding in a review of the aob- 
ject, state* that ^ be&ves tl^ phenomenon 
to due to rednced catabolism of ptotela 
donng the period when nitrogen 1* bang 
withdrawn from tta njother to aof^y the In 
creafing detnaodi o( the fetni. In a terie* of 
900 other wr tfn^ n b the last 3 moothi of 
Bormil pregnancy we have obtained valoes 
for Wood ooQ-pfOtdn nitrogen varying (tom 
17.96 to 36 5S mSHgram* per t-» cubic cenll 
meten 8 3 P« cent ol these ranged ftotn 
17^ to ao minigTains 63 6 per cent from 
tojoi to 35 ndlllgrains *6 6 per cent from 
35^1 to 35 iriTTl [g rams and 9.6 per cent wero 

above js rnilllgrain* per 100 cobic centimetcE*. 

In a *cno oi 19 normal pregnant womtn at 
tenn, Makepeace and his co-worker* observed 
value* vaiymg between 19 and 3* milligraiM 
avera^ng 34 mUhgrams per lOo cubic centl- 
metm- , , , 

Tbe latter ohaervets in a ataoy oi the non- 

protrin mtrojpi contra! of t!ie tmriotic Sola 

In « raw, found It to range fram :! to 35 
nilifcttni pra Joo cubic centime^ »va 
,png nboot «7 mUHgranis. Tie duratton of 
poomracT -ratyinj; Item « to 9 nontii ip- 
itSoi to hire DO raUtim to tbo non-prot^ 
contrat of the raialotk ^ The 
Iliad rehra irere UghM then tho« 
o( tht biDod m 16 faarancen end korer to an 
■» t^np no definite coirelntion bet a ten 
ihc ranut the pnaent lenei of 36 ctnef. 
S ramWk fliud non-protein nlttojra coo 

irat ra^ fa™ tj <■ ‘® 37 s P® 


iQo cubic cendmetera, averaging *4 35 mOH 
gram*, being higher than the Wood tum-pro- 
tem oitrogeD m 15 and lower in 3o bistsnres 
Vltniam* and Bargen, in a series of ii nomul 
padeoU, obtamed bgum of from r6 33 to 
33.45 ro i H ig r axM, averaging 37 or mllllgrara*, 
while Zangemeistet and Moaal report an 
average of 13 rrrilHgmn* a* compered with 
an average maternal blood non protein nitro- 
gen content of a milb grama per loo cubic 
ccntimetCTV 

TJEIC aciD 

Banker and MondeD Harding Mlin and 
Van Wyck and Slcmoo* and Bogert have re 
ported obeervatiQtt* which appear to Indicate 
that the unc arid content of the blood begiaa 
to rise In the late months oi pregnancy and 
oondnuca to increase until the termination of 
labor Meet observers, however have failed 
to substantiate thcae findings and the general 
opinion i* that the blood uric acid resnaia* 
within caaentiaQy normal limit* dunng preg 
nancy ITnc add detemloatloos m 35 cases 
of the pr es e n t *eiiea vWded value* ranging 
trom I 6 to 4.6 mSugrazo* per 100 cable 
centimeten a\'eTtging 3x^5 milL grams, the 
normal himu by the method employed being 
3 to 4 minigraiiu. 

Uyeoo in 1919 demonstrated the presence 
of uric arid m human amniotic fluid bat wa* 
unaWe accurately to estimate the amount 
Winiain* and Bargcn In a study of ii normal 
cases repoTtvaiuesoi ij93t0 7 73rrdlllgcam*, 
the averan bring 4.51 mDhgmos per 100 
cubic centimeten. TTitte lettned to be a tend 
enev toward higher values in the later month* 
of pregnancy In 3 Inarnnce* ihmiltaneous 
determination& of uric arid In maternal hh»d 
and ammotic fluid revealed consistently hi^Kr 
value* in the laltei the average bciog 5.39 
ndnirraini for the doki and 3 mfOlgrass* 
for uie Wood. The FWin method was an- 
pioyed by these investigatOTi In the data 
presented by Tausdr the uric add content 
of the amniotic fluid u given a* 10 mHUgram* 
per 100 cubic centimelm a* contrasted with 
a fetal Wood concentratfon of 3 * mfmgnwn 
per cent. In the present aerie* the nik frid 
content of the fluid ranged from 3x16 to 8.96 
mfli^raoi*, averaging 4.54 miHigraiM per 100 
enUe ccntimctCTV There wa* no apparent 
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coirdabon between the nmtemal blood and 
amnioUc fluid m this respect, the values for 
the latter exceeding those for the former m 
■71 Instances 

SUGAR 

There seems little doubt that pregnancy is 
associated with some alteration m carbo- 
hydrate metabolism os evidenced by the rda 
tively frequent occurrence of gljcosuna and 
decreased glucose tolerance However, the 
great majority of observers, including Hell 
muth, Shirokaucr, and Krebs and Bnggs, re 
port normal values for blood sugar during 
pregnancy Occasional reports of low and 
high blood sugar concentrations are encoun 
tered m the htcrature. In our erpenence 
there is a distmct tendency toward a low nor 
TTifll or slightly subnormal blood sugar level 
which becomes more pronounced as the pr^ 
nancy progresses. In a group of joo uncom 
plicated cases the blood sugar concentration 
ran|cd from 46 to 100 milligrams per 100 
cubic centuneters (normal nmits by the meth 
od employed 60 to 100 rmlligroms) , 13 3 per 
cent were between 46 and 60 mllligrajna, 
65 3 per cent 60 i to 80 miHigrams, 17 3 per 
cent 80 1 to 90 mniigrams and 4 i per cent 
90 1 to 100 nuUlgrams per 100 cubic centi 
meters In the present senes the fibres varied 
from 48 to 108 milligrams, averagmg 84 milh 
grams in 39 uncomplicated cases, 6 additional 
patients with mfld diabetes melhtus having 
blood sugars of log to 140 milligrams per 100 
cubic centimeters 

Wnhams and Bargen found the sugar con 
tent of amniotic fluid to vary from o to 35 
milli grams per 100 cubic centimeters, aver 
agmg 196 milligrams m ii normal cases 
Makepeace and his associates observed values 
rangi^ from ii to 86 milhgrams, averaging 
43 milTi grams m the early months of preg 
nancy and from ii to 62 milligrams, a\'eragmg 
33 milligrams, at term At about the third or 
fourth month the average sugar content was 
S8 milhgrams per 100 cubic centimetcra. Sim 
uar observations are reported by Mohs, who 
found the average value at term to be 36 5 
milligrams per 100 cubic centimeters, being 
high e r m the earlier months and decreasing as 
the weight of the fetus mcreascs The findings 
i^jorted by Makepeace were obtamed by the 


Folm method, which yields values from 12 to 
30 milli g rams high er than those given by the 
Benedict method which was employed m the 
present study In 36 cases the sugar content 
of the amniotic fluid ranged from o to 59 
milhgrams averagmg 19 mllligrains per 100 
cubic centimeters Reference to the accora 
panymg table clearly mdicates the absence of 
any correlation between the sugar content of 
this flmd and that of the maternal blood For 
example, m Cases 34 and 35, with blood sugars 
of 140 and 135 rnflligrams, respectivclj , the 
amniotic flmd sugar concentrations were 19 
and 9 milhgrams per cent whereas m Cases 
6 and 9, with blood sugars of from 71 to 96 
milhgrams, the amniotic fluid sugar rang^ 
from 46 to 59 milligrams per 100 cubic cent! 
meters That glucose constitutes a large pro- 
portion of the reduong substance present in 
the flmd is demonstrated by the woii. of 
Makepeace and his co workers 

CALCIUM 

Most observers report a decrease m the 
level of scrum caloum during pregnancy, be- 
ginning m the early months and becoming 
more marked m the later months Deschamps 
found that during the first 9 lunar months of 
gestation the serum calaum remains withm 
normal limits but that m the last month it is 
near the infenor limit of normal or slightly 
subnormak Wlddows noted a low calaum 
level during pregnancy, with a rise following 
delivery and in early lactation Maazocco 
observ^ the average serum caldum in 39 
prcCTant women to be 8 77 milhgrams per 100 
cubic centimeters as compared to 9 19 m 19 
non pregnant women C^tarow, Montgom 
cry and Bolton found that during the course 
of normal pregnancy and early labor there is a 
gradual dimmution m the serum calaum level 
from an average value of 10 61 mUbgranis in 
the early months to 945 milligrams per 100 
cubic centimeters at term. Ob^t and Plass 
report the following observations normal, 
non pregnant women, average serum caldum 
104 milligrams, early pregnamy, 104 mfl?i 
grams, late pregnancy, 9 5 millip-ams per 100 
cubic centimeters Other observers among 
them Denis and King, and Underhill and 
Dimick, beheve that no change In serum cal 
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dumoccnn during pregnjmcy In the proent 
study the icrum asJduin concentration tn 31 
cajc* varied from 8 j mHUgrami to i* 58 
mlfllgTatM per 100 cnWc centime ten, aver 
aging 9^j mULgranu, values which arc slight 
ly aberve those obtained by uj in prevjouily 
observed groups of cases. 

Salvesen and Under In 1933 noted a para) 
lellam between changes of protein and caJaom 
In sera and transudates from patients with 
nephritis and heart faQare tn some cases of 
advanced renal failure there was also observed 
to be a decrease in serum caldum proporbonal 
to the increase In Inorganic pho^ihorus which 
was present In these cases. Later Peters and 
Elserscm developed the following mathemat 
leal equation to expresa the relationship be 
tween serum calaam, protein and Inorganic 
phosphorus 

Ca-7— o 255 P4-0.556 protem 
According to these authors the senrm cal 
dam cuncentrattoo varies directly with that of 
protein and Invendy with that of inorganic 
phosphorus in the absence of any primary 
(hsturbance of caldum phosphate metaboham 
Similar observatioas were made by Cantarow 
b a study of 14 patients with advanced 
renal failure. Studies by Grecnwald Steams 
and Knowlton and Oberst and Flaas, bow 
ever indicate that this mathematical expres- 
8k)n cannot be applied in all cases, psrticulariy 
in cooditioni other than renal disease The 
latter investigators studying a large group 
of pregnant women state that whereas there 
Is a dgniheant correlatioc between the scram 

r tdo and the sennn caldum concentrations 
nOQ-pregnant and puerperal women thb 
relationship fa completely lost in late pres 
nancy and partuntkm when the protem 
range Is considerably widened. These obser 
vatlons arc supported by otir data In the pres- 
ent scri« whioi show no such definite corre- 
latioD between these three faclori as was pro- 
vkrualy seen m patients with renal failure. 

TbOT are comparatively few data avaflaWe 
regarding the caldum content of amniotlc 
fliHR Merritt and Bauer In 7 cases, found 
vahttf ranging from 5.4 to 8JI mUbgrami per 
100 cubic centime ten, averagiDg 6 59 milll 
grams, with serum caldum concentratioos of 
8 07 to 9 58 mUlIgTains, averaging 8 59 mlOi- 


grants per 100 cubic centimeters. Matq>eace 
and his associates in 6 cases, some of which 
were apparently the same as those reported 
by MOTtt and Bauer obtained figures for 
anmiotic fluid caldum ranging from 5 3 to 
8.8 ntflllgrims a\’eraging 7 1 milligrams per 
100 cubic centimeters. Jn the present study 
caldum determlnatlous were made on the 
anmiotic fluid in 33 instances the values 
obtained ranged from 3 *6 mflllgrams to 7.B4 
mflligrams per 100 cubic centimeters aver 
aging 546 mtlUgrami bdng definitely lower 
those praviouilv reported There was no 
apparent r^tlonshb bet w e en the caldum 
cDocentratloo in the fluid and its protdn and 
Inorganic phosphorus cootenL 

rtOEOAjnc PHosrnoaus 
Normal pregnancy is anodated with no 
significant alteration In the level of serum In 
organic phosphorus. 11101, Oberst and Flase 
report average values of 4 i milligranw and 
341 milUgnops In the eariy and late months 
re^)ecrive]y as compared with 4.0 CDmignins 
per 100 cubic etp time ten In nonnal non 
pregnant women In the present series the 
serum inorganic pbomhonu vailed from x 5 
mfllfarims to 5 7 milligrams per too cubic 
centimeten averaging 4 j milligrams. The 
phosphorus content oi the am^Uc fluid 
rang^ from i a mflUgrami to 54 milligrams 
per 100 cubic centimeters, averaging 3 1 mil 
iigrams. Merritt and Bauer In s cases 
obtained values of 094 milligrams and i 3 

mflUgrami per too cublccentimeterx. As stated 
pteviooily, neither In the blood serum or In 
the anmiotic fluid was there any demonstrable 
condatioD between the coocentratkins of cal 
dum, proldn and Inorganic pboiphoms. Par 
ticularly noteworthy is the fact that the phos- 
phorus content of the amnloUc fluid was ap- 
parently independent of that of the blo^ 
Bcnnn to a rcmaikabio degree, being actually 
greater the latter In 4 Instances and prac 
Ucally Identical with It In 6 others, the ratio 
between the two values in the remaining cases 
extremely viiiable. 

oBaavATiaifs non aronT 
This study was not undertaken with the 
Intention of drawing any deduction regarding 
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TABLE L— AMNIOnC FLUID AND MATERNAL BLOOD SERUM 



the essentu nature or mechanlam of fonna »'One conclusion is apparently justified, 
bon of the amnlotlc fluid but certain observa namdy, that, as believed by Zangemeister 
bons iMy be made on the basis of the data and Meissl and by Matepeace and his asso- 
obtained oatea, the amnlobc fluid is not, at least at 
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term a timple protein poor dulyate in eqnl 
Ubnum witn maternal or fetal Wood plaa^ 
Ttese antbors baaed their condimooi chiefly 
upon differences In freezing point and chloride 
content and conaldcr the amruobc fluid at 
term to be a mixture of fetal unne and what 
waa originally a dlaJysate of maternal or fetal 
blood ^aama It la interesting to compare 
the chemical comporition of the amiuotic fluid 
irith body floida believed to represent filtrmtes 
or dialyaates of the blood plaama, i e tha 
cerebrcopinal fluid and transudates In the sub- 
cutaneous tissue and the pleiiral and peri 
toneal space^ 

The protein content of such fluida la usually 
very low ranging from 15 to 45 nuUigrama m 
the cue of normal c er A n aq jnal fluid and 
from o I to I gram per 100 cubic cendmelera 
m pleural and pteritoneal tranaudatei The 
vmluea obtained for ammotic fluid are perfectly 
compatible with the conception of ita ongio 
aa a dialysate or transudate It la dlffiadt, 
on thl^ howe v er to account for the 

rather frequent occ urr ence of higher coocen 
tratioas of non-protein mtrogen m the a mnt - 
otlc fluid than m the blood- Simnar obaerva 
tjona art made at tinv* on subcutaneoua 
pleural and peritoneal transudatei but not 
nearly so commonly It xr^ be that analyaes 
of fe^ blood and urine will throw seme light 
upon thi* Intereating fintilng Perhaps the 
niost hnportant, and certainly the mos t con 
Bjtent difference be t ween the anmiotic fluid 
and transudatei and dlalyiatcs b Ita rdativrfy 
high unc add content, which waa found to 
exceed that of the matemal blood In 31 of the 
35 examined. It b of Interest to note 
t>int the uric acid content of ili sampiei of 
fetal blood ranged from mllligrama to 7 a 


mUhgraini per 100 cubic centimctcTS, being 
higher than that of maternal bktod in each 
Instance. Thb observation may lia\-e some 
bearing on the anmiotic fluid uric aad con 
centrabon although contamination by fetal 
unne may coDcdvahly be a factor of Impor 
tance. The augar content of the fluid (o to 59 
mllljgTama) too thffera greatly from that of 
cerebrospinal fluid (40 to 66 rnflUprami) and 
transudates (50 to 90 milligrams) The cal 
cram content of the ammotic fluid varies 
within wider limits (3 a to 7.8 mHUgrams) and 
the average concentration (546 miliigrama) 
IS higher than In the case of other protein 
poor body flmds, the caldum content «if which 
apparently correaponda to the diffusible frac 
tkm of scrum calaum (4 s to 5 5 milligrams) 
any incTtasc in pirotan amtent being accom 
paided by an increase m caldum |A afTHnar 
discrepancy exists In connection with the 
Inorg^c phoapboraa concentration which 
varying from 1 a to 54 miTligrams per too 
cube centimeters, exceeded that of the ma 
texnal serum in 4 cases The phosphorus con 
tent of cerebroeptnaJ flmd ai>d of most trans- 
udates ranges from i to 3 mHIigrama repre 
seotlog from 35 to 50 per cent of the serum 
inorgadc phd^horus coocentration These 
daU while they threw no light upon the es- 
sential nature and mechanum of formation of 
amnlobc fluid indicate rather definitely that 
it cannot be regaided aa a pore (hal37sate of 
maternal nor perhaps of fetal blood plasma. 
Hic posafbfljty that it rep r esents, in piart 
contamination by fetal urine as believed by 
Makepeace and by Zangcmeiater and Mdssl, 
cannot be denied on the bans of these ohaer 
vatloDS. 

SUIOIAET 

I Chemical studies were made of anmiotic 
fluid and ifiaternal blood obtained slmulta 
neously from 36 women In the teventh to the 
ninth montha of normal pregnancy 

1 The protein content of the mwti»m«1 
serum ranged from 4x17 gams to 7 5 grama 
per ICO cubic centimeters. TTut of the anmiotic 
fluid varied from o to i 5 grams, averaging 
053 gram per 100 cubic centimeters. 

3 The nOQ-protedn nitrogen content of the 

maternal blood ranged from 13 76 mUllgrami 
to 36 milb grama, averaging 13.93 mmi^nn 
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per cent, being (definitely lower than reported 
values for normal non pregnant women The 
non protem nitrogen concentration of the 
amniotic fluid vaned from 13 6 milligrams to 
37 5 milligrams averaging 24 35 milligrams, 
bemg higher than the corresponding maternal 
blood values m 15 and lower m 20 mstanrys 

4 The unc aad content of the maternal 
blo^ ranged from i 6 milligrams to 4 6 rnflli 
grams, averagmg 3 05 milligrams per 100 cubic 
centimetcra That of the amniotic fluid vaned 
from 2 06 milligrams to 8 96 mflhgrains aver 
agmg 4 54 milligrams per 100 <mbic cent! 
meters and exceeding the maternal bl(xxi uric 
aad concentration m 31 cases. 

5 The blood sugar concentration ranged 
from 48 mflligrams to 108 mflhgrams aver 
agmg 84 miUigrams per 100 cubic centimeters 
(Benedict method, normal range 60 to 100 
mllbgrams per cent) The sugar content of 
the ammotic flmd vaned from 0 to 59 milli 
grams averaging 19 milligrams per cent 

6 The calaum content of the maternal 
serum ranged from 8 2 milligrams to 12 $ 
mflligrams averaging g 83 milligrams per loo 
cubic centimeters, that of the amniotic fluid 
vaned from 3 26 mflligrams to 7 84 mllll 
grams per cent, averagmg 546 milligrams 

7 The morgamc phosphorus content of 
the maternal scrum rang^ from 3 5 mflli 
grams to 5 7 mflhgrams averagmg 4 3 mflU 
grams per 102 cubic centimetcra. The values 
for amniotic fluid phosphorus vaned from i 3 
milligrams to 54 milligrains, averagmg 3 i 
milligrams per cubic centimeter and exceeding 
the serum phosphorus concentration m 4 m 
stances 

8 These data arc compared with cor 
respondmg observations on cerebrospinal fluid 
and transudates. It is bdieved that the 
amniotic flmd cannot be regarded as a pore 
dialyaate of maternal blood plasma. 
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NON-SPECIFIC GRANULOMA OF THE GASTROINTESTINAL TRACT 

JOHN F ERDMANN FA-CA New Ycnx 
rr /ri-- o< Poe Cr»4«itt Dtrwe U Sorjer Yert Poe OTuiwU 

C,V BURT A.B MX> New\o»x 

iMtittrt* b SomrT CoktabU Ut*m^ N*» ToA Pwt 0rt4»b SchwJ oA iWul 


N on specific granubmaU are duoruc 
Infiammatory, tumor like masses which 
may mvolvc any portion of the gastro- 
intestinal tract These generally are non-ar 
cumsenbed mfiltrationa extending throughout 
several mches of the entenc wall Some of 
them are fairly wdl greumsenbed and involve 
only a portion of the arcumfercnce. These 
masses stron^y suggest cancer or tubercu 
losis and the presence of mcsentcnc adenop- 
athy further tends to confirm this susplaon 
It IS noteworthy that a paper by Braun, in 
1909 served to ciu attention to non speofic 
inflammatory tumors, and furnished the cm 
phaais to further investigation along this Une, 
Practically all of the literature dates from the 
pubheatioa of his article 

PATHOLOGY 

The vast majority of these non-spedfic 
tumor like masses have been reported as oc 
curring m the colon, though m a few instances 
they have been found in the am nil mtestme, 
the stomach, the mesenterj with secondary 
involvement of the intestinal wall, and 10*006 
instance in the pancreas These masses vary 
greatly in size and form, and produce a con 
striction of the lumen of the gut The roost 
common type develops predoi^antJy in the 
wall of the intestine, is not arcumsciiwd, and 
extends through a considciable length of the 
enteric wall, while those which begm in the 
mesenteric area and mvolve the of the 
Intestine by direct contmuity are more apt to 
be arcumsciibed. Adhesions to the adjacent 
viscera and parietal pentoneum are fre^enU 
In one of our cases (Case i), which la typl 
cal of this class of cases, the terminal 2 feet of 
the fleum, the cascum, and the first part of the 
ascending colon were markedly Infiltrated, 
resulting in extensive encroachment upon the 
lumen The maximum thickenmg occurred In 
the terminal 6 inches of the ileum (Fig i), 


producing an almost complete occlusion of the 
canal, with marked dotation of the fleum and 
constriction of the carcum The mucosa of the 
terminal fleum was extensively ulcerated. 
Large areas of mucosa were absent m places, 
suggesting coalescence of smaller ulcerated 
surfaces In other places small ulcers were 
present, with mlervtmng polypoid projec- 
tions of mucosa (Figs, i and 2), which seem to 
be remnants of mucosa not destroyed m the 
ulcerating process. In another of our cases 
(Case 2), the terminal 2 feet of the fleum and 
the ciccum were mvolved m the inflammatory 
process. In this case there was a marked 
thickening of the fleum and atcum, with a 
maximum m the cai^cum, producing an almost 
complete occlusion of the lumen at the fleo- 
csecal junction The mucosa of the Oeum and 
caecum was extensively ulcerated 

There is a marked cedema and infiltration 
of all of the coats of the involved portion of the 
gastro-mtestmal tract m those cases m which 
the tumor develops primaifly in the mtestinal 
waR In our cases all of the layers of the wall 
irae mvolved, though the greatest amount of 
thickening occurred in the serosa. Wflensky 
stated that these tumors Involve all of the 
coats of the mtestine, and that the infiltration 
is most prominent on the mucosal aspect m 
the majority of instances The thickening of 
the serosa results m a distortion of the other 
layers and a progre ss ive encroachment upon 
the lumen of the gut until it can no longer per- 
mit the passage of its contents. 

The mucosa usually presents numerous 
small. Irregular, ragged, snperficifll ulccra 
tions, accompanied In some instances by in 
numerable polypoid outgrowths, which would 
seem to be the result of proliferation of the 
Islands of mucosa not destroyed in t^ ulcera 
tive process (Figs i and 2) Wflensky stated 
that in those cases m which the tumor 
Involved the wall of the mtestme primarily 
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there wfti ulceration which was superficial 
and not extensive while In those instances in 
which there wai in\'olvantnt o( the wall hy 
extension from the mesenteric attachment, 
the mucosa appeared perfectly normal or 
tli£htl> thicken^ 

Microscopically these granulomatous masses 
show in addition to ulceration of the mucosa 
(Fig 3) wide variations In the fibroblastic 
changes and In the cellular content, varying 
from a richly cellular active inflammatory 
tissue to a firm, dense fibrous acatnx. Ab- 
scesses are seen not Infrequently m the Indu- 
rated and thickened wall not being confined 
to any particular layer The connective tis- 
sue stroma u made up of fibroblasts present 
mg numerous polymorphonuclear leucocyte* 
lymphocytes, eosioophiles, plasma celU, and 
moDonuclear cells (Mg 4) An area contain 
mg mast cells and lar^ groopa of lymphoid 
can be esusily mistikcp for caixioosna, 
while the small round celli may so prerloml 
oate the picture ae to make the tumor re 
eemble sarcoma. The blood \tacnlar changes 
vary from newly formed channels to th^ 
presenting greatly thicLoied well formed 
walls with surroundlag peri vascular mfiltra 
boo. The lymph channels in seme instances 
show maxk^ (Station 

hitny of these ^>eameoi show u all of the 
layers of the iutestine not infrequent multi 
nucleated giant cells which appear to be of 
the foreign body varietj (Figs, 3 3 and 5) 
These cells are large hare irregular outlines, 
numerous nuclei Irregulariy placed and are 
located in spaces with smooth outlines (Fig 
5) Symmers states in Case 4 that there are 
'occaatonal orcumacribed tubercle-like for 
matiems composed practically exdoiively of 
atypical giant cells with numerous minute 
tentacle Ukc proccaacs stretching out from the 
cytoplaim and enclosing small variously 
snap^ colorless giaicd particles, represent 
Ing apparently foreign bodies. e are not 
prepared to say what b the nature of these 
foreign substances. It is sugrated however 
that posobly they entered through the dis- 
integrated mucosa. 

MoschowiU and WDensky after a study of 
the literature dealing with this malady *r 
rived at the condoaon that undoubtedly 


many if not a majority of the cases of so- 
called ** hyperplastic tuberculosis of the colon 
were reahy simple granuloma. They stated 
further thVt the described lesions of hyper 
plastic tuberculosis, in the majonty of cases, 
were Identical with the non-specific grann 
loma. hfldoscDpically and macroscopicaHy it 
is ertremely difficult m many mstuces to 
differentiate betwe en tuberculosis and non 
specific granuloma. 

A unique finding was manifested m one ot 
our cases so far as we can determine. In 
Case I in which the tcnmnal fleum oecum, 
and ascending colon were mvolved there was 
present the greatly thickened terminal Ilenm 
and neoeaxal valve together with a false pas- 
sage extending from the lower end of the 
fleam into the amim near the region of the 
base of the appendix removed at a former 
operatioQ (Fig :) 

ETICmOOY 

Though the etiological factor In these cases 
is Dot )axrtm it is our feeling that there is 
first an mterruptiooi in the contmulty of the 
mucose u a reactoo to the presence of an 
infectious or toxic agot or an Indefinite for 
eign body resulting in ulceration of the mu 
cosa. ^ith the destruction of the mucosa, 
active infeetton follows and extends into the 
wall of the intestine, setting up a low ^rade 
inflammatory proceia which manifests itself 
in the ceflular Infiltration and connective tis- 
sue fonnatioa which constitute these granu 
lomata. 

Senn In this country first described the 
non-speafic granulomata. He believed rhai 
there was a mecfaamcal disturbance In the 
Wood supply causing a necrosis of the tissue 
supplied by the involved vessels, A low grade 
infection ensued, which a reparative process 
attempted to drenm scribe As a result of this 
reparatire process, granulation tissue was 
fonned In excess of the destructive forces, and 
a granulomatous tumor resulted. 

It Is interesting to comment that in many 
mstances preceding the onset of symptoms 
and signs leading to opcratioas for granu 
lomata there has been an appendectomy per 
fonned The Intervals between these two 
operations hare varied from a few months to 
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a few years It does not seem bLdy that 
there can be an> definite connection between 
an appendectomy preceding several years 
the onset of symptoms and signs leadmg to 
an operation for a chronic granuloma. This 
seems particularly true when the granuloma 
occurs at a considerable distance from the 
point of the appendectomy 

Several writers have reported the finding of 
foreign bodies, such as fruit pits pieces of 
hone, SHE ligatures instruments, sponges and 
towels withm the granulomata removed at 
operation Tiet« rejKirted a aecal granuloma 
following appendectomy m which was found 
the silk thread used to ligate the appendix 
Schlofier desenbed inflammatory tumors of 
the abdominal waU, arising after operations 
for hernia, m which sflh sutures were occa 
sionally found imbedded within the tumor 
Schreiber reported a case m which many 
cherry and plum pita were found in a granu 
loma of the ileocacal region Monan and 
Taffe each reported a case m which a piece of 
bone was found m a granuloma mvolving the 
colon Wolfler and Laeblein have called at 
tention to the frequency with which foreign 
bodies lodge m the cscum and set up mfiam 
matory reactions. Senn reported a case In 
which parts of a fruit cake eaten 9 months 
previously were found to be the nucleus of a 
granuloma. 

Not infrequently these granulomata have 
been found to form at the site of chronic ulcers 
of the stomach and Intestines, usually follow 
ing a small perforation of an ulcer In 1898 
Graesser called attention to inflammatory 
processes m the agmoid, arising from ac 
quired diverticula, diough it is thought that 
these lesions were generallj regarded to be 
hyperplastic tuberculosis of the mtestine 
Goto Monsarrat, Birt and Fisher, TieUe, 
and Rosenheim Strauss, Moschowitz and 
'IVUcnsky and other writers have reported 
dysentery or colitis as preceding the onset of 
these granulomata, Tietae reported one case 
in which an inflammatory tumor developed In 
the agmoid following an irrigation with a 
strong solution of silver mtrate 
Mock reported the formation of a granu 
lomatous mass at the site of a partud intes- 
tinal obstruction which bad resulted from 



Fiji I Uniring of tJw Deoaccfll rwki'^ of S C (Ca« i) 
Thh procoti tie chanictCTljtk mjirteti thickening of the 
■CTDsa. cooUiolnji trtu of necrt>«ia and ohecc**, connecting 
wlUi the lumen of the Ileum. The muacuUr laver la lorne 
what ihltkeiied and datorted. The mucoao 1» absent a 
cept for polypoid projection*, conabting of remnanta of the 
mocoB*, with fotervtrunji puochcd oot oJcerutfcmi. A taiae 
pufage between the Deem and orciun b *cen near the 
UeobeaU valve 

pcrlcobc adhesions, another mass at the site 
of a vesico-mtestmal fistula, one around a silk 
bgature used m the performance of a gastro- 
enterostomy, another m which the nucleus 
was a amalJ towel left in the abdomen during 
a previous cholecystectomy, and stiU another 
in the transverse colon secondary to a retro- 
peritoneal lymph gland infection, and one in 
the pancreas of uncertam ongin 

Massive ligatures of the omentum have 
been reported as causmg the formation of 
these granulomata Bull in 1893 Coley, in 
1901, and later Braun called attention to the 
chronic inflammatory thickening of the omen 
turn as a result of its bgature during opera 
dons 

BYMPTOUE AKD SIGNS 

This leaion presents no characteristic chni 
cal concept, though the presence of a mass in 
the abdomen and stenosis of the lumen of the 
gut are the moat constant findings when the 
patient seeks surgical aid 

The symptomatology vanes with the de 
vdopment of the pathological states In the 
early stage, when the lesion is essentially m 
flammatory, there are no subjective or roent 
genologic evidences of obstruction Mild 
aching abdominal pain and local tenderness, 
with inconstant nausea and vomiting a py 
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One of our pabcnti (II R.) suficrod from 
very frequent stool* for many yean preceding 
the onset of the lymptom* and sign* leading to 
the operation for tni* granulomatou* condi 

tk)Q 

DIAGNOSIS 

Thi* condition la moat difficult to diagncuc 
and prior to operation 1* generally coo*idered 
to be a malignant growth hyperplutic tuber 
cuIoiU, aaicoma meaenterk l^phademtn, 
appcndjotit, or Hodgkin • Syphilitic 

gumma of the intestine, anthiaa and biaato- 
mycosu are to be cooisidered 
Even though a definite diagrtosia of granu 
kiina cannot be made prior to operation the 
chrorudty of ni health with eiacerbetion* 
of good health increajxng conitipation fre 
quent k)oae stool* with or without mucus or 
bfood lo«s of weight cachexia with or witlmut 


FIf I PbotaAkro^n]^ tram Cu« tbtfvlaf oicaa- 
tin oi tite muo'j i* ertinaZas as ta iJm al|^ ot aoe of tho 
petTpoid pRifeetimi t a p ipm a at tn-djiloKfrated laa- 
oam, vUch (m betum hyperuopfakd. 

ntic reactiOQ of icpo degrees F and a leuco- 
CTtotis of la 000 repieaent the usual attneka, 
though occaafonally these symptoiOJ become 
very severe and suggest acute abdominal 
pathology in the form of acute appendidt)* 
or acute dlvcrtlcuhtl*. These cotnfiaint* are 
usually of kmg duration and have generally 
showD period* of cpuescence and exacerbation 
A* the infiltration b crease* and the patho- 
logical state become* more marked the symp- 
tom* change form and bdicAte an obstructive 
lesion The attacks become more frequent 
the pain more severe and colic4ike b type, 
local tendernesB I* more marked, nausea and 
vondtbg ore more frequent and pronounced, 
pyrena and anorexia are more marked there 
IS bereased km of weight and weakness and 
pro gimi ve constipation Not infrequently 
thu infiltration continue* until there I* almost 


marked anemia anorexia and the presence 
of an btra-abdominal mass ahonld cause the 
surgeon to operate Intspectiive of whether or 
Dot the nxntga)ok)gicai raarabstioo reveals 
a stenosis of t^ btestinal track 
A roentgenolodcal irtaTninatino is of little 
value b estabUsmng a definite diagnosis of 
granuloma. In the eariy stage* of ccmstifc 
tiOQ of tirf hmien, the \ ny findings are most 
often negative, though snth further mfiltra 
tloQ of wall with its bcidental encroach* 
ment upon the lumen, evixiences of obstnic 
tloo become noticeable on the roentgeuo- 

a hk plates. The Irregular prolection of 
nn bto the crevice* or extensiona from 
the lumen of the gut bto the mais is suggesth-e 
of fftanuloma. 

A rapidly devdopbg marked ansemta ii 
very stroogiy suggestive of a cardnoma of the 
crcum or ascending colon, whereas a fairly 
Doimal Uood count b the presence of a mass 
m thW region U more bificative of a tumor of 
the non specific vanety 


complete obllteratioii of the lumen of the wt 
with its consequent obstipation In tcmie m 
stance* Initead of bereasbg const^tion 
there U fluidity of the bowel content* with 
frequent evacuation*, particulaiiy when the 
pathoiocy la located b the n^t half of the 
colon when the pathology 1* preacut b the 
left half of the large bowel, constipation is the 
rule. 


THiATimrr 

The treatment par exceBence i* opera 
tion Without It m ost of these patient* wID 
progrt** to a complete obstruction. In the 
vast majority of faiitancea they are sufleibg 
from a partial or complete entOTC obstruction 
bdore they seek surgical aid or will submit to 
operative intervention. 
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The ideal procedure la resection of the in- 
volved part of the alimentary tract, after 
which wc prefer to establish an end to-end or 
a sde-to-nde anastomosis and complete the 
operation, m one stage This is particularly 
true when the small intestine is the site of the 
tumor TTtft-M These patients tolerate this pro- 
cedure very well when it is done with dis 
patch- In dealmg with these tumors of the 
colon, it may be deemed wise to cjcase the 
tumor and establish a double barrelled colos 
tomy pr^Mwatory to a secondary closure at a 
subsequent date In some Instances, where 
the patient Is not a fairly good mk, a pre- 
hmmary catco3tom> or ileostomy may be per 
formed followed m 7 to 14 days by ei^rpation 
of the tumor mass and rc-establishment of the 
continmty of the intestine If an abscess is 
found at the site of one of these tumor masses, 
simple mcision and dramage often will be fol 
low^ by the disappearance of the tumor and 
reHestabliahment of adequate bowel function 

Very often at the time of operation these 
tumor are mistaken for massive cancer, 
and considered to be inoperable particularly 
in the presence of widespread lymphadcn 
opathy Not infrequently a ddctracking pro- 
c^ure 13 the requisite to cure the patient 
Several cases have been reported m which the 
tumor mass disappeared foflowing the estab- 
lishment of a gastro-enterostomy as a pallia 
bve measure in the presence of what was 
thought to be advanced carcinoma of the 
stomach- 

In all cases in which it seems impossible to 
remove a growth a ridetracking procedure 
should be done if it is possible A portion of 
the mass should be removed for patholopcal 
study Occasionally these masses have been 
reported as diaappeanog following rimple ex 
ploratory laparotomy However If the ma*? 
docs not disappear, the signs of obstruction 
and inflammatory reaction persist, and the 
pathologist reports the presence of mflamma 
tory tissue, the surgeon may be justified in 
rc-opcratiDg to make a more desperate at 
tempt at removal of the tumor or the 
establishment of a sidetracking route 

The following case reports are presented as 
representing the pathological entity of non 
specific granulomata of the Intestine 



reaction, cvnuiblnc forttgn body |^Dt trelii- 

Case I S G , male Sfed 18 No 64 153 admitted 
to bo^tal on April la 1931 and discharged on 
Mayia 1931 Ilu chief complaint was Intermittent 
cramps Id the abdomen bleeding from the rectum 
weakness and general malaise for a years and lost 
of JO pounds in three >v*rt. The family history was 
negative. Appendcclomv was neriormed without 
dr^nage 6 years ago after which hU convalcaccnce 
was siow There nas been do known lubeiculorii 
contact, and he has had do venereal dUeud. 

In the post 3 years this patient has lost 30 pounds 
and during the last 2 ycurt he has sufTcrra from 
anoreila, conriderabie Aching and bleating after 
meals general malaise Increasing in the past 6 
months and frequent colds, ife has eipericnccd 
mild gcnerslLted abdominal cramps two or three 
Uraca a week during the past 2 years Six months 
ago the cramps grew more severe, and became local 
bed to the right lower quadrant Frequently these 
cramps have appeared i or 2 hours after the inges- 
tion of green vegetables, raw fruit or other roughage, 
and have lasted for a few minutes at a time. A con 
slant pain has been superimposed on the cramps In 
the nght lower quadrant in the past 4 months and 
has been severe enough to awaken the jatlent at 
night and to Interfere with his waDdng but not of 
such intensity as to require morphine. lie has ap- 
plied hot water bollks to hb abdomen with some 
relief No nausea or vomiting has been present at 
any time. Two years ago this patient bc^n to feel 
pain at stool at irregular Intervals and he has no- 
ticed a red tinge to the water In the bowl from time 
to time, and has observed some blood on the toilet 
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FI( 4 nulankroipipfa erf 4 kl^KT pnrr litc KTOM 
frocD CtM preaoitinf a cxnAtctm uwut ctmna 
up (d Abrotiuti ifaonat oiiuienmi pcJTmarpbxnadnr 
Ifcxy t f*, IjiimlaecTtta, toB nn phJci, phinw crBi, and 
BBo on odear celb, vbes an tM ctBRaertck <t 
ctOt (oQBd IB (be uubjsmaiBty pcrtioB of qmuc. 

paper Ib tiie past fev ooetha hi* bomU hare 
moved oece a day ULder the loduence ot mloenl oil 
OBce or take a veek Phrtkal examlsadoB re- 
realed a poorir aonriabed and developed ywing 
male appoirlng very pallid, ebroakaliy 01 u*d to 
hare loat coctdderahle irelght. IBi heart tad Icmg* 
acre sorgleally competeot, aod hi* blood preaeare 
aai iiS Sa PDs aKlomai «a* aolt aod oot db 
traded. There was pr ea mt a rltfat kraer qoadraot 
•car Ixiat above «hl^ vu an Irrefular, aocQevhat 
hnn, laodoateh tender tUfhtly morable maa* the 
■lie ot a lemotL 

On admlMbn the blood emnt thoved red blood 
ceUi, 4,^0,000 hemoglobin. So per cent while 
blood ceUi, ii,8ao pohmclrar cebs So per ceot 
blood rrouplnf Janil^ 1 arinalyri* eweoti^y nega 
Ihre. X rav picture of cheat, while In the bocpltml. 
wa» negative for tuberailoala 

Pre-opcratlw prepaiatktn Fhndi were foeted 
oraDv and retention enemas of 3 onocca each ol 
lallne and Up alter were given every 4 hoora. Co- 
kmk Irrigationj mere glrcn night and noenln^ for 
the * dayapcecedlni the operation. Pul via glynnWi* 
com pomd dram* ulacte given the night before the 
operatloD a coloclc Irrigation was adminiitered 
1 bonn precnflng the operation. W c follow thl* 
general routine In aD obetructhT condldon* InvolT 
frvg the loa er end of the Henm and the colon or rec 
turn. 

Operatkn a a* performed a day* after admtwWm, 
nfxW ether aoratheaia, 3 feet U the fleum, the 
ertu m ascending colon, a^ one half of the trana- 


verae colon being r esec ted and an end-to-end anas- 
tomoab mas citabhabed. 

The condition of the patient Immedlateh after 
the operation a as good. Pain wa* controlled by t'O 

or thiee doaea of fi grain morphine In *4 hour* for 
tbe first a days. \n occasional dose of ^ min of 
codeine sulphate and 10 trains of prTan^dan au 

E lven for a n»rt dija. Hulds acre tolerated aril 
y mmlh after 5 bmra One hj-podennodnls of 
1 500 cubic centimeters of 5 pet cent glucoae In not 
mal mHoc aas gtrea nsmeoiately after the opera 
iSoo. Rctentloa enemas of 3 ounces each of saline 
and Up water every 4 hours acre con tin oed into tbe 
foortb dav Eleven hours after the operation tbe 
patient voided, and his output was Mtlaftctor\ 
Tea and oatm^ gnel were begun on the second 
day orange and grape Inkes aere added on the 
third dar cocoa and n^nk on tbe fifth and egn on 
the ninth day This patient ubaisted rntiren on 
this diet. VomtiiMf occnired once on the aecond 
dar Flato* au erpcQed through a rectal tube on 
the first dav and 00 the aecond day be pa«ed 
throQ^ the rretai tube on tao occasions 10 ounces 
of data red fiuid resembling bkod. On tbe third dav 
an alum enema aas productive of dark yeOoa fioid 
and fiaraa. From the fourth thmifh the nineteenth 
dav there acre 3 (0 s ycUoa fiuid atoola in 14 boors 
SaWqoently untU dlacharge there wese a per da\ 
Tempmture pulse and rcs^fritoc) rates showed 
onlytlight varlailocis from the normal Suture* aere 
low e d on the ekvtnih dar and a alight amouBt 
of aeropurakst dacharge aas eapreaaed from the 
wound. A green pninlent dlacharire persuted untQ 
the patient left the hospital at aLch time the 
aoond was ihnoat healed. 

The report by the palhoioglsU of the Sea loci 
Post Gradnate hlrdlcal School and HospataJ is u 
foOoas Gto«1> the spedmenj consist of a portion 
of the Qenm. the creum, a portion of the ascending 
colon and alial apoeara to be a part of the omen 
tom. Tbe arpcB^ b absent. From tbe grots ap- 
pearance It b tmpoaafble to dlfierendate betaeen 
tbe large and the RsaB intestine. A tumor Tn»M 
occupies a section of the intestine 10 centlmeten In 
length at the junction of the Oenm and tbe c er nm 
Near the tumor nUM there axe rounded pcojectkinj 
whkb ertoxl into the himes. Tbe small end of tbe 
Inteadne opens Into thb tumor mass br a somewhat 
tortuous pathway and at one dde there is a fabe 
paaaage cxtesdlsg Into tbe lumen of tbe intestine 
ihrmigh tbe tumor maaa near the Qeocwcal valve. 
There art some firm oodules, evidently lymph mjdes. 
In tbe fat outside of the intestine. 

Mkraacapf c sections through the tumor tthm 
the central povtion of tbe specimen. Involviiig prin- 
cipallv tbe fleocwtal regkm, show tne substance to 
consbt brgdy of ioflammatory fibrous aul granu 
latloa tbsae richlv infiltrated thiou^cnt h\ abun- 
dant hmpbocytes, plasma cefl* and in some 
by very abundant poiynucbar leucocytes ^ere 
arc aho rather num ero us muitiandcated ^ant cells, 
i^di appear to be foreign body ^ant cdk. There 
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arc proent abundant newlv fonned blood vcmcIi In 
lomc parts of the granulation tissue and nian> of 
the lymph channeli art distended to a diameter of 
}{ mfllimeter Some of the artenc* ihow definite 
thickening of the walla. Tuberdea are not recog 
mxed and there u nothing to suggest the presence 
of syphilis. Sections from the region of the false 

E sige show highly purulent granulation tiasue Un 
tins channel Sectkmi of the lymph nodes reveal 
} a chronic Inflammatory retcUon Diagnosis 
Severe chronic productive purulent In fl a mm ation at 
the junction of the small and large Intestine. 

Dr Douglas Symmcri director of laboratories 
City of EeiP ^ ork, reports on this specimen as fol 
bws ‘^Mkxoscopic examination shows a marked 
chronic productive Inflammatory lesion of the in 
tcsdnal charactcrixed by the overgrowth of 
cormective tissue which in places la rich In small, 
thin walled, apparently newly formed blood vessels. 
Scattered through the connective tissue and Inter 
polated between the musde bundles of the gut are 
Urge numbers of richly ceUoUr lympboki fod of 
vamble shapes and and an occasional one 

showing an attempt at the formation of germinal 
foUides. Settterca through these lympb<fld coUec 
tions In places are giant cells of the Langerbans 
type, most of them associated with the presence of 
foreign partides, many of which preaent a smooth 
glazed appearance, as If repreaentinf pediips, some 
altered form of waxy substance In stUI other places 
are large coUectioai of polynuclear leuco^rtes, rep* 
reaenti^ abscesses. Tne kdon hiitokrgictUv ap* 
pears to m a chrome productive Inflammatory proc 
ess atfodated with the presence of foreign body 
giant cells.' 

Casx a I M. female, aged jp years. No 61 679 
admitted to bc^tal JauuaiT 4 and discharged on 
February 3 1933 Her chiei complaint was pain in 
the light lower quadrant of the abdomen, much 
eructation and heart bum for the past year, and the 
loss of 35 pounds In the past 4 montha. Pelvic re 
pair with appendectomy and nght salplngo-oopbo- 
rectomy was done 7 > ears ago and was followed by 
pneumonU and phlebitis. 

About one year ago this patient had two attacks 
of abdominal pain m the ri^t lower quadrant, both 
very severe ind each lasting 3>^ weeks She experi 
enofd nausea and vomiting during the attacka. 
During the past j-ear she has had digestive disturb- 
ances characterized by great quantities of gas 
orally Inibflltv to take fri^ or fatty foods, and by 
the presence of frequent heart bum For the past 
6 months she has had almost constant rvttn in the 
right nde of the lower abdomen which has become 
more intense at 6 o dock in the evening Aspirin 
ind frequently morphine hai-e been required to pro- 
duce rest. This patient has eipcneiiced frequent 
naoica and vomiting during these 6 months. She 
has been on a Slppv diet for 6 weeks, and has had 
no vomiting during this time. There has been no 
relationship between the appearance of the pain and 
meals. There has been no blood m the evacuations 



though she has been chronically constipated. She 
has lost 35 pounds in the pest 4 months her best 
weight bdng 195 pounds 4 months ago 

PUysicaJ e3ro«»»a/;£w rcvTaled a young female 
appearing chromaUJy DJ, and to have lost conxider 
atle wd^L The heart and lungs were surgically 
competent, and the blood pressure was 120/So 
The abdomen was alightiy distended, and there was 
a low midlinc scar from a previous operation. 
There was shght teudcmeis m the nght upper quad 
rant and marked tenderness m die right lower 
quadrant There was a very tender rather firm 
indefinitely cuUined mass occupying most of the 
ri^t lower quadranL Shght cedema was present in 
the ngbt leg. 

On admission the bleeding time was 3 minutes 
and the coagulation was complete in 4>< minutes 
The urinalvais was essentially negative. Ele^ 
day's after the operation the blood count shovicd 
red blood cells 3 180,000 hrmoglobin 6t per cec' 
white blood edb 8,400, and pohmudear 
per cenL 

Operation was performed under ether antfstb^ 
on the day foDowing admission, with resect*' _ 
aK feet of the ileum and the caecum. An end t 
anastomosis was established. Grossly this tf— _ - 
resembled cardnoma. Two quarts of nonrt 
were left in the abdomen at the dose of L 
tion. The condition of the patient nas 
Ing the operation tbongh she was ve~ 
dve and restless for many daya, Pam — 

for tfie first a days with morphine 
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cnenUy rrtt wu prorlded *itl) tnmtrul, j fnio, 
tWte tlmef a dif An Irritxtliif coagh dnrdoped oa 
tlte lixth day and penittcd for tt da}X A hypo- 
denoodyib was yl v en huncdiately a/ter tbe open 
tkio, aad aa Infodcn tbe Dcrt dav After the tccond 
day ibe retained oral fluid* well, tbocgb retentioo 
enema* aero coadnacd throng llie accond day 
Slight Twnitbg oec m rc d on the fim day FUtoa 
wa* expeOecf fr^y after a uiflh and mobiae* enema 
wu given OQ the flm day becaoae of ccmaldenl^ 
dlatendocL On the third day the bowela began to 
tDOTQ one to three thac* a uy altboat xvmji or 
cathartla Tbete were watery and were to when 
the patient wu dlacharged Irota the bof^taL The 
Immediate poatoperadre reactkxi wu foPH, although 
conafderable t ern pen true reaclkB reaolied fnnn an 
cxtenidTc faadal ftougb which became evldatt after 
the ibcth day 

The report by the ftatbcdogtm of the Vcw \ ocfc 
Pont Gradtrate Xledl^ School and Hospital U u 
follow* The croa* ^wdmoi conaUta of a poetkn of 
the Uenm and the orcum. Thirty fire cendrneicra 
from tbe Oeocn^ jnnclkn there h ao okeiatlng 
area 30 by la miTHmeter* In dla meter In tbe Qeuox. 
lU floor Is gray aod liTe«lar On the oeatl aide of 
tbe Oeoccxal Janetian the wall Ij thkhened to *0 
mnUnetera. This thlciealng appareadr occhram 
the aeeal pndet On aectlofl tbe wall h abrou, tad 
tbe mdcm* membrane U hlgblr mdamatoaa. No 
^aadi tre pitted in tbe attached ftt There Is 00 
appendix. hltamKOpfc secttoes tbroiigh the oker 
Is the fni«n intestine tbow abundant hbrinopomlent 
exodate on the nrface of the uker Tbe nmacous 
brer B thickened by Increaee in flbroo* ibane, la 
wmcfa there are rDoderatdy nnmeroui lympbootes 
and pol>Ttnclear Jeocome*. The drcnbr moade 
coat IS hypotropbled. Secticos throng the wall of 
the oecuffi also show ufcecation, «hkh U abo cov 
ered bv abundant fibrioopundent exudate The 
«aD of the Intestine Is greatly dhtorted by ear lb- 
ne in thb refloa, and there a a maibed tnoraae ol 
flbrcms thane In the sahserooi coat. Tbe entire 
tbickncse of the wall b Infiltrated by wandoing 
cefli. There h no crideoce of tobercnkwh or of neo- 
pt«m Diagnotb chronic alcend\T InfUmnsatjoa 
of the lower end of the iienm and of the crenm. 

Gas* 3 M R. female aged 4 j year*. No. ( 4 .d 3 ( 
admitted to hospital lliy II igji. and dlacharged 
oo hby sj. 1931 Her chief conuialnU were pain In 
the abdomen^ which had beat mtennittent for 11 
years, and beome worse In tbe past s months dl- 
arrbeu for it year* lose of wrignt pain in tbe left 
kidney regi on w 4 montha The famfly filsfory wu 
irrelevant. Sh* had had a nerroa breakdown u 
years a^ with paiistent nervemnesa •fptnitocmj 
with drainage 9 yeara ago, after wUcb she never fdt 
per f ectly well laparotomy 3 yean ago for polyp* of 
tbentems fs*tn>lnte*tliiafX.iayi taken In another 
7 weeks prior to admiwxm showed only an 
InitihJe C0I0& , . , . , ^ 

Ekrm yean ago thaa dcreJoped a frequency of 
h(rnl morementi with u many u to in *4 boon. 


aaaodated arlth an Incoaftant burning senadoa In 
tbarrctiim. Tbe raoraoenu gradually decreased to 
three to five a day and for the t ween prior to ad- 
miseWi there were two or three am^ watery 
morementi per dav For tbe past 1 months there 
hu bees present a severe achlog pain over the right 
tower quadrant, with marked tendemesa. Though 
in its InciplencT nindpaSr nocturnal, thb pain bu 
been petaent bofn day and Qf|bt. and has oecn ex 
tremdy sever e during tbe past 1 weeks Freqoenl 
doses of inoiptine bare been required for It* relief 
la the past j mootha Thb patient hu experienced 
pain, InsidioQS in onset, beginning just bteral to the 
nmhhlmt and radbdE^ to the Left kidney regioD. 
Tbeae pains have become paduallr more severe aiKl 
hare been worse in 1 recimiag podtfon Her appe 
du hu been poor for i( years, and anorexb hu 
been marked fm acmal moathi. Two mooths ago 
aba vomited some bile streaked with blood, s^ 
doling the past 6 weeks bu vomited ahnoat every 
she has Ingested She has lost a great deal of 
t Is the past 6 raenths. Thytkal examinatloo 
revealed a pooriy ncpsrisbed and developed, pallid, 
middle aged female appearing chrcmlcafiy OL The 
akin wu dry and ihowcd a Ion of mnefa lubcQUAe- 
osaUasoe. iV heart and hugs were surgically ceia- 
petent, and the blood presaorr wu 1^/76 Tlx 
abdoanen wis protsberut tnnre so cm the r^t side 
It pcesimled two lower abdomiuJ aenn, reaBlUag 
Iron prevloni operations There wu present in tbe 
right lower qnadrui a very firm, frray movable, 
very tender irregular nodular maaa, which extended 
op to the level of the nmbfUru* and medkllv almoat 
to the midline Over thb mass there wu flatneaa, 
thou^ thoT wu no crijeate of QjM In the abdo- 
men. 

On admbikio the blood count showed red Mood 
cellf Jvfcc^ooo hw mogtobta, 6 t per cent wlifCe 
blood ceUs, 6,400 pofyendur cell*, 76 per cent. 
The blood chemistry and oilnalyila were normal 
Of*r*Jicm wu perfomed s days after admWL%n 
TTuve feet of lower Deum were rcsectei with tbo 
estahUifanunt cJ a dde-to-*lde anastomoau Three 
ptnU of normal aahne wen left In the abdomen at 
thedoaeof tbei^Kratioa. An Infnsloeof i^oocublc 
r enih aetera of 10 per cent dextrose in «u 

S Iveo Immcdiatelv after tbe operation One hr-po- 
enoodyab wu dvra the next dar and retenttm 
fpeau were cootmoed for tlx first 14 hour* Fluid* 
were tofmated well orally n bonra after the opera 
docL Th* urinary output wu aallsfactor^ A soft 
diet wu allowed on the third day and a rerukr diet 
00 the aevfsth day On the aecoed dav utus «>wt 
brown fluid were ex pell ed through a rectal tube aud 
on the JouTth day there wu a fluid evacuadon, after 
whkh patient bad oe* ox two movcmenia b 14 
hour*. Temperature, pulse and respiratory rates 
preaeoted nothing unusuaL Sutures were removed 
on the tath day when patient wu permitted out 
of bed. Sh* wa* d licba r Kd cn the fifteenth day 
caditf a fun diet, eraataong formed stools, with her 
woaad healed by primary mtentkm. T rata of the 
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elicit Uken after discharge from the hoipital were 
negative for tubcrculosU. 

report by the patbokigUlB at the New York 
Post Graduate Medical School and Hospital is as 
follow* Groady the spedmens consist of a portion 
of the small intestine, a piece of omentum and of 
•what appears to be a greatly hypertrophied lymph 
node tte portion of intestine U greatly kinked on 
Itself and by firm fibrous adhesions. The wall 
k greatly thickened measuring 8 to lo millimeter*. 
On the mucosal surface there are nomerou* areas of 
ulceration as long as loo millimeters, separated by 
imall portion of normal mucosa. In the ulcerated 
areas there are small bits of mucosa, forming ele- 
vated, p^unculatcd projections, A small amount 
of puruimt exudation IS present on the Inner surface. 
The mesentery 1 * also somewhat thickened and 
fibrosed In places, and contains a few hypertrophied 
lymph nodes. Utcroxopic sections taken from dif 
ferent regions of the snudl mtesdne reveal a greatly 
thickened fibrosed and somewhat cedematous walL 
The entire thickness of the wall Is infiltrated by a 
large nomber of polynuclear mononuclear and 
plsima cells. The mucosa Is desquamated over 
large areas, with intervening Intact mucosa, and 
there Is a large amount of purulent exudation on Its 
Inner surface. At one place immediately below the 
mncoos membrane there (s a round area made up of 
epithehold cella containing a few giant cells sboi^g 
central areas of necro^ and lymphocytic Infiltia 
don around its pedpheiy This is a typical tuberde 
but there are no other such tubercle* found In any 
•ecdont, although In one place there are seen two 
maldmideated giant cells of the Langerhans type 
Sections of the lymph node show marked hyper 
trophy, moderate endothelial proUferadon, ana in 
places a large amount of necrotic tissue containing 
numerous p^ynudeai 

Dr Douglas Symmers director of laboratoric*. 
City of New York, reported on these microscopic 
sectioQs as foUowi " Microscopic cxamlnatkm show* 
the presence of * chronic productive Inflammatory 
lesion of the pxt wall attodated with considerable 
overgrowth of connective tiasae and the fonnadon 
of lymphomatotis collecdoni. TTie mucosa in places 
is richly Infiltrated by drcumscrlbed coUectiona of 
polynudear leucocytes, the whole representmg ab- 
scess formatloniL In other places the mucosa sup- 
ports an occsiionaj dreumserfbed tuberde lltf for 
matlon composed practically cidudvely of atypical 
giant cells with numerous ndnute tentacle like proc 
esae* stretchlnR out from the cytoplasm and endos- 
ing small, variously shaped colorless, glaied par 
tides representing apparently foreign Dodic*. ' 

Case 4. S B 6o yeara, female. In July 1936, 
begM to complain of belching and bloating lUtcr 
meals and the onset of epigastric pain several hour* 
eating She suflered from Increasing coostipa 
^n and general gastro-Intcstmal disturbance*. On 
August II, 1936 the roentgenologist at the Nyack 
Hospital reported as foUows The gall bladder take* 
the nonnaD> A uniform shadow was present 


except for a small irregular shadow near the cystic 
duct. The ftomach appear* normal In slie, *h*M 
position and In peristaltic action. There Is a perslit 
ent defect of the duodenal bulb, which is bcheved to 
be due to gall-bladder pathology Following this 
the patient Improved somewhat on diet, medication 
and mild laiative*. In December iqj 6, attack* of 
apparent gall-stone colic became more frequent and 
severe. Wassermann reactions taken on two occa 
ilons were negative. This patient wai admitted to 
the Nyack Hospital on January 8 ig 77 i •Jiti on the 
following day was operated on by the senior author 

The bladder was pathological, *nd there was 
preaent a large, firm ulcerative mass Involving the 
terminal Dcum, creum and ascending colon which 
apparently produced complete obstruction The 
gall bladder was removed The terminal ileum, 
aecnm, ascending colon, and a portion of the trans- 
verse colon were resected, followed by an anastoino- 
iIb o! the ileum to the transverse colon Drainage 
was Instituted, 

After a stormy ccniree thU patient was discharged 
from the boepItaJ with a freal fistula and continued 
to improve until August 1017 when evidence of 
complete Intestinal obstruction occurred. On An 
gust 38, 1937, her abdomen was reopened and the 
fistula was found between the fleum and the colon. 
A Ur« Inflammatory mass was found to have 
formed In the ilnm at the tite of the anastomosis, 
producing a complete obstruction. A Kction of the 
Qenm 24 inches in length, was removed, tod an 
anastomosis again establlahed between tbe Oeum 
and the colon. This patient expired on the sixth day 
after operation. 

Grotty the speclfflen is a portion of the small in 
te»tlne 14S by 33 by 5a millimeter*. For a distance 
of 60 millimeter* the wiB Is very markedly thick 
ened reaching 9 mflllmeten in places, and there Is a 
sudden chann In tbe mobility of the rugc of the 
mucous membrane in tlus area. There are leveril 
tmall papillary projections of the mucous membrane 
Into the lumen. There Is a small fistulous opening 
leading from the Interior Into the surrounding fat 
tissue. Into which a probe can be Introduced for a 
distance of 20 millimeters just at the border of the 
normal and the thickened mucous membrane. FD 
croscopic sections at the Junction of the normal and 
the markedly thickened wall of the Intestine show a 
sudden increase in connec ti ve tissue elements, 
marked thickening of all of the layers and proUfera 
tion of fibroblasts. There are numerous collections 
of small round cells and levoal formations of fol 
licks Some of these foflicles simulate tubercles, but 
in their composition they arc not characteristic of 
nodules produced bj the baclllas tuberculous or Its 
toxin. 

Diagnosis Marked chronic pro g r essi ve Infl^mmi 
tocy process of the small Intestine of unknown cti 
oU^ 

Ca£i 5 E. D female, 37 years. Her chief com 
plaint was that ihc bad been sleepj most of the time 
for several months and had generallted abdominal 
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ditcom f ort for one month pnor to tdmMnn to tiw 
hcMpiUL She beeo an ln\'alid for 17 Tcan, $at 
fering from dmmjc artluiiii. Her legi acre anky 
lowd at tli( knees and hJpa. 

In the latter part of the mlpler of 191s iMs pa 
tient felt indisposed, bat had do ipeciBc empiamU 
except tliat ite felt sletpr moat of the tlnie- In 
beptemher 1913 she expericDced some gHjcralised 
abdominal discomfort whkh a as not acnie. She 
a as KC9 bT* ber famO^ ph^skdan a ho dfscorered a 
mass in the right in gal nil reg ioa . 

Os October i 19x3, a Urge ingtttnal abscra aaa 
indsed aud draioed by the senior aatbor at the 
N}ack Hospital Three days Uter a freal fisiula 
devtloped at the dte of the inctsiocL After 10 aecks 
m the hospital this patient retamed fume abercber 
gcDeral bwth coolfnned to inmfore tboogfa the 
fistala rnnsioed Dochanged. On Septnnba 16 
1914, thU patient aas apin operated apon b> the 
seiuof tatl^ abo found the right side of the pelvis 
filled a ith a large firm, iiregolar mass, caesUang of 
the esrenm, part of the aserntding colon, and a con 
sidCTable l«glh of the nnall intestbe SereraJ feet 
of the Qeum, the cecum and the ucending cotaci 
acre resected, folloaed by an anastomosis of the 
Qeum aith the transrerM coloa. Drahstce was In 
(thuted. This patient made a satUftetory rec o ve re 
and she was disebar^ 00 October 13 1914 Cm 
klardi s2 1931 she had no gastric or intestinal dU- 
torhance and was in good generti beahL 

\t the dme of opentha the spe d men , erw si sling 
of cB Bsaim s cofk of inteftfae dml) matt^ togethtf 
groash appeared to be idadcai with tbeae non* 
tpedfic graoolonuta. It U regretted that the patho- 
logical report has been Vsit 


pgoovosis 

TTic prognoiis foBotnng operative mterren- 
tion is exccDcnt. Mo>'nitiQ Rohsoo and 
others have stated that tbeae granulomatous 
masses uaually disappear following the simple 
operati\T procedures m which the tisccrBl 
contents are ndctrtcked This is a most im 
portant diagriostic and progisostic charac 
tens tic. 

CONCtUSrOKB 

I Non ipecibc granolomata are chronic 
Inflamma tory tumor like masses which may 
involtT any pert of the gistrodntestinal 
tract There u encroachment upon the lumen 
of the intestine as a result of Infiltradon 
which may predominate in the wall proper 
or extend from the roesenterk area and pro- 
duce an Intestinal obstructKin. 

j The etlologicaJ factor in the production 
of granolomata ts not known Foreign 


bodies have been found in many of the cases 
reported It u our belief that ulceration of 
the mucosa foDowi a reaction to infection or 
a (orolgD body and that a chrome Inflimm s 
tory response results m the tumor like forma 
tlou 

3 A disignosls of the non-specific granu 
lomata is omally poasible only I^ microscopic 
examination of ttouc removed at operalioD 
Grossly these inas6es are generally mistaken 
for carcinoma or tuberculosis of the enteric 
canal. 

4. Excision of the tumor mass should be 
done wherever possible If removal Is not 
feasible and obstruction of tbe bowel is es- 
tablished or imminent a simple sidetracking 
anastomosis should be performed Tbe tumor 
mass has been mJd to disappear following a 
nmole laparotomy without anv anastomosis 
oftnemiestlne*. A portiOD of tile tumor mass 
should be rtmovTd for mi c rosc o pic study 

5 Tbe progixttu Is acdlent following ex 
tupatkm of tl^ tunoor masa or the establish 
mest of a sidetncking route 

6 GinicaJly the symptomatology vines 
with tbe devwpneDt of the pathological 
states. When the lesion li pnnaj^y m&un- 
mato;^ there is no evidence of obstruction 
though as the infiltration increases with its 
encroachment upon the Ittmen of the intes- 
tine, there appear signs of intestinal ohstruc 
boo 
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F ew malignant tumors show as wide 
\Tination m frequency and extent of 
metastasis as do the various carcino- 
mata of the breast On the one hand it is not 
infrequent to see a large colloid carcinoma of 
the breast of some years’ duration without 
even mvolvement of the regional nodes where- 
as m other cases a small, mconqiicuous mass 
apparently of short duration will show the 
most bizarre and widespread metaatases At 
times, unfortunately the first symptoms noted 
are those due to metastases os a pathological 
fracture or mtracranial pressure 
The present study is based on ida autopsied 
cases of breast cancer selected from the New 
England Deaconess Pondvflle, and Hunting 
ton Memorial Hospitals, and the House of the 
Good Samaritan We have attempted to di 
vide the cases of carcinoma into three groups 
on the basis of their histological appearance 
The least differentiated is the caranoma sum 
piex in which the tumor is growing m sohd 
masses or cords of cells without alveolar for 
mation This tumor may be either sarrhous 
or meduUary in its local lesion and metastases, 
with all gradations between No significant 
variation has been detected m the behavior of 
the sarrhous and the medullary types, so 
therefore they are not separately considered 
in the present study In general it may be 
said tliat our findings bear out the rlintral 
observation that the larger and more bulky 
the local lesion the less extensive the distnbu 
tion of metastases is apt to be 

More highly differentiated than the cara 
noma simplex is the adenocaremoma. In fbi* 
form of tumor under our classification, at least 
one fourth of the tumor shows formation of 
defimte alveoli Here again the amoimt of 
stroma may vary greatly Occasionally the 
metaatases of such a tumor will show no 
alveoU 

A third the most highly differentiated group, 
13 the colloid caranoma, characterized by the 


presence of a great amount of mucinous secre 
tion the abs^ce of early metastases a rela 
lively limited distnbution of late metastases 
and as a rule very large local lesion 

In addition to these groups, which number 
1 53 cases, were 5 cases of caridnoma that could 
not be classified, 2 cases of epidermoid cara 
noma apparently onginatlng from Paget’s 
disease 1 lymphoblastoma and i undiffcren 
tiatcd sarcoma, probably fibrosarcoma 

AH the cases except the sarcoma occurred 
in females 

Wc have been able to confirm in part on 
this material Greenough’s observations on the 
correlation of histological vanation with prog 
nosis The lime of metastasis is later m the 
more differentiated tumors, thus improving 
somewhat the prognosis as this holds true for 
the untreated cases and the cases showing 
metastasis before treatment (Table HI) The 
presence of a fairly high proportion of metas- 
tases from tumors of ^ histological types does 
not permit too great rehance on gr^ng A 
wide variation of histological types is pre 
sented by the material Our experience has 
been much more m accord with that of Rei 
maim, and we feel that the wide vanation m 
histology m the same tumor emphasized by 
Re im a n n, Ingleby, and others precludes any 
satisfactory' histological ^ding Even when 
the tumor presents a fairly uniform appear 
once, our attempts at mdmg have be^ un 
suixesaful It may well be objected that an 
autopsy senes is unduly weighted with cases 
of high malignancy Certainly so far as dis- 
tribution of metastases is concerned there is 
but httle evidence of correlation between his- 
tological appearance and extent of metastasis 
Size of the tumor cells has apparently httle or 
no significance However, the proportion of 
vanous grades corresponds fairiy well with 
that found m our routine surgical material 
It must not be inferred from the foregoing 
that there Is absolutely no correlation between 
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histological appearance of the leaioa in the 
breast and prognoaU or dlatrlbtitkia of metaa- 
taaca. In certain cases of markedly atuplastk 
tumors, dormtion of life has been abort and 
dlstribatton of metastaaes has been wide. If 
any one factor stands out more dehnitely than 
others as a cntcrion of high malignancy in this 
group it is the occurrence of large numbers of 
abnormal mitodc figure*. The frequency of 
mItoUc figort* of the nornud type appUes 
more to the local rate of growth than to the 
HkeKhood of metastasis. HoTrever I have yet 
to tee a tumor containing numerous mltnaea 
of the type iboirn in Figure i fall to metaita 
ilse ratiw ardcly or kfll promptly as com- 
pared vvith the ordinary run of breast tumors. 

As may be seen from Table I, operation 
vas the predominant method of treatment In 
this group of cases. It Is rather striking that 
31 patients received other no treatment or 
palbativo treatment and 15 additional pa 



Fif t X.(xy of ptfri* thortne notsstues frotn card- 
jam erf bnut. Cm j 3. 


tients re ce i v ed only ray and 3 only radium 
treatment, which might well also be grouped 
In the palliative data.* Local recurrence was 
noted in 1 case of colloid camnoma 1 of un 
classified cardnoma, i of epidermoid card 
noma, 1 of saxtoma, 30 (48 per cent) of adeno- 
cardnoma, and 40 (46 per cent) of cardnoma 
wmpiex. 

When one conskiers that of 113 Intensively 
treated cases 74 showed local recurrence it b 
at first glance a reflection on the t>-pe9 of treat 
ment used However when it U rememboed 
that this Bedes is baaed on autopned cases the 
i»mp>iH«k shifts, simply calling attentloD to the 
grave prognostic significance of thb cotiditlan 

The average age at death of our 
yeaia for the ailenxicarciDOina and the card 
noma simpler groups, fairly closely corresponds 
with that notrf by other observers The total 
duratloa Irom the onset of symptoms w1f» cor 
responds quite dosdy with Wainwrl^t s fig 
ores, being 3.2 years for the tdenocaremo- 
mata, 3 1 years for the carp noma simpler 
group and j i years for the uodasaified car 
dno^ta. The colloid cardnomata and the 
cpldemuild cardnomata have a much longer 
duration 8 years and 6 5 yean respectively 
though of course the series U too small to be 
ngnificanL The delay betwren anset of symp- 
toms and treatment in cases of adoiocard 
noma and cardnoma simplex was approxi 
mately ro months. 

No other mrmTtnn cancer shows as wide db- 
tilbutkm of metastaies as does that of the 
breast. Only 8 cases failed to show 
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tases at autopsy The 154 cases with me 
tastasis showed a total of 781 organs or tissues 
involved, an average of over 5 per case There 
were actually far more metastaaes than these 
as usually the metastases in a given site are 
multiple rather than soUtary When it la re 
mem^red that of these cases 113 had had 
radical operation with removal of the regional 
lymph nodes, In effect ruling out their most 
common site of metastasis, the number is even 
more striking These radical operationa of 
course explain the somewhat anomalous ntu 
atioD illustrated in both Table II and Figure 3, 
in which there are considerably fewer raetas- 
tases to regional nodes than to distant nodes 

In this senes of cases the eye the middle 
car, the pmcal gland and the nasopharynx axe 
pmctic^y the only tissues to be spared The 
pituitary was mvolved once, a piarathyroid 
once, the thyroid 4 times one or teth ovaries 
15 times, the heart 7 times. By far the most 
frequent site of involvement is the distant 
lymph nodes. Following these m order of fre- 
quency are the lungs, hver, bone, regional 
lymph nodes, akin, pleura, and adrenal glands 
(Table II) 

Not only is the distribution of metastases 
in these cancers of the breast particularly wide 
from the stnndpomt of space but m pt^t of 
tune as well By study of the history, and of 


the gross and microscopic appearance of the 
metastases, we have attempted to estimate 
the time at which vanous metastases devel 
oped The results are of course only approxi 
mate, but none the less of some interest Thus 
m lx>th treated and untreated cases of odeno- 
caronoma and caremoma simplex 139 metas- 
tases appeared withm i year before treatment, 
27 two years before 2three>'ear8 4 four years, 
and 4 over four years (sec Table III) 

In the treated cases 295 metastases appar 
ently developed m the > ear after treat 

ment, 141 within the second year, 48 within 
the tiurd year 7 within the fourth year and 
$8 after 4 years, some of the latter devekp- 
hag so far as could be detenmned as late as 
12 years after treatment- These late metas- 
tas« are particularly apt to be single Bone 
and brain, and lung are parbculatly frequent 
sites of late development although the hver 
IS also fairly frequently mvolved Skin me 
tastases are more consistently late m develop- 
ment than any other one group The other 
breast was the site of metastasis m 20 m 
stances, being involved withm 2 years of the 
time of treatment in all but 2 of the 20 cases 
The adrenal glands were involved m 50 
cases, far more frequently than any other of 
tl« ductless glands This Is due chiefly to the 
location of the glands or their lymphatic drain 
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age nther than their blood supply »hown by 
the tact that the tbjToid with an equal orpos- 
albly more abandant blood supply TPU Involved 
only 4 times. The rlgbt adrenal is more fre 
<racnt]\ mvched than the left, and often the 
uver also shows metastases. Solitary metas- 
tases are the rule and the medulla is a more 
frequent nte than the cortex 

TTie spleen u not uncommonly (iy instances) 
a ilte of Dietastasa although as a rule the 
metastases are imaJl This frequent xnvolve- 
ment lends bttle credence to the assumed re- 
siitance of the spleen to the development of 
f-nni-rr The captule of the spleen Is invohrd 
In peritoneal metastases fully as often as ooe 
would expect from Its somewhat protected 
location- 


\Ve feel that we have noted most of the 
metastases to bone m this group of cases. In 
a number of instances where roentgenological 
exBjnlnatioD bad not been done fairly recently 
before, \ ray studies were made after death 
Unfortunatelv we have not dutingmsbed 
in all Instances between osteoclastic and osteo- 
sclerotic metastases. In general the osteoclas- 
tic type predominates By far tbe commonest 
sites are the lumbar vertebrw and the npper 
ends of the femora although In some rsvei 
almost every bone in the bod^ u Involved 
(Fig a) In a study of the dmiral records, it 
was noted that pain called attention early to 
tbe vertebral metastases whUe usually femo- 
nd metastases were noted as a result of \ ray 
ezanunatkm orpathnlogKal fracture. 
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TABLE m — PBOBABLE TTITF. OF DEVELOPMENT 
OP METASTASES BEFORE TREATMENT'— (uN 
TREATED AND TREATED CASES) 


Under i year 
i-i year* 

i~S 

J-4T»n 
More than 4 yean 
Not rtnted 


Adnw- 

58 

19 


5 



We bebeve that the great majonty of bone 
metastases are hrematogenous. Those por 
tions of bone with abundant blood supply arc 
usually involved and the wide sinusoids ol 
the marrow spaces offer ideal sites for dcposi 
tion of tumor embob Moreo^’er of 69 cases 
with metastases to bone 41 showed pulmo- 
nary metastases, thus pro vidmg easy and direct 
access to the systemic circulation Evidence 
IS fairly strong that minute viable tumor em 
bob may pass through the pulmonary arcu 
laUon without estabbshment of metastases in 
the lungs. 

Material suitable for study of the mode of 
transmission of metastases was not obtained 
m most of our cases However m several, 
detailed studies were made of all tissues m 
tervening between the primary tumor and 
Involved axillaiy nodes We found lymphatic 
permeation to occur m only one far advanced 
case with extremely widespread metastases. 
The evidence for embobc distribution is for 
stronger 

Distribution from the pnmarj growth bj 
way of the blood stream is rare, although at 


TABLE IV — PROBABLE TIME OF DEl'ELOPMENT 
OF METASTASES ATTER TREATMENT 


Under i ye*r 
i-a yean 
»-3y»r» 
S-4y«*™ 

More tluu) 4 years 


Adeno- C»rcj»j<iu 
rmrti>acu 

III 184 

61 80 

31 37 

i 3 ig 

J 7 3 * 


times dcarcut mvasion of vessels may bo seen 
in the primary cancer particularly m the more 
anaplastic tumors Usually when dissemina 
tion occurs b> the blood stream the metastases 
in the lungs are the sources of tumor embob 

SUMMARY AND CONCLUSIONS 

1 The distnbution of metastases m 162 
autopsied cases of breast cancer is reported 

2 In general histological appearance is not 
related to the extent of metastases 

3 Metastases of breast cancers average 
over five per case 

4 PracUcall) every organ or tissue of the 
body has been noted as a site of metastasis 

5 Metastasis occun usually b> emboh m 
lymphatic channels 

6 Direct blood borne metastasis occasion 
all) IS seen 

7 Most osseous metastases are hamatogc 
nous 
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CLINICAL SURGERY 
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THE JIANU GASTROSTOJ[\ 

GEORGE T P\CK, M D Nkw \o»t 


T he pajpoK of a Mtractom; b to afford an 
bdet for food and Uqmd in of mffam- 
matory or neoplutk obttnxrtlan In tbe 
(xaophafTB or cardiac end oL tbe «t«narh, A per 
manent gaatnatocay tboukl fulfill tbe Idlowtog 
reqoirementi Then tboold be do Leaka^ <x 
foi^ bqulda, or gaitik jmce from tbe ftoma in 
order to asTad excorlatkiD of ikm or tbe oeceuity 
for wearing a dreaiiif Tbe atomao^agaftroatocay 
■boold be cootroOed by a apbincter or Talve. 
Tbere ahonJd be no oece^ty for caostantiy wear 
Lng a ii'iw which ni»»dT be ioaened only at tbe 
tl^ of feediog The gutraitoay ihould be Uaed 
by inucaaa aa grantilatioQ datoe b tnaultabie for 
a pennaMCLt fittnla. The operatko abonld be ao 
pljnrwi that the food estm at the fondiB rather 
thin at the pyknc aid of the ttocmcL It ii highly 
deniable toit the gaitroatoeny peoiiiti the In^^ 
tke of aemliobd fo^ inch aa groand meat at well 
ai Iiquida. Tbe pcnfhilit^ of rcKctioD of tbe lower 


end of tbe ccaopbagua in padents with loitable 
oeaophaacal cancera, widen lend the ma e h -g to 
foonlnl eztir^aticn, ibonkl be comidered and 
a type of gaatroatoeny idected which may aid in 
the recoartroctkin ^ an cxaophagtta. Another 
dcfldeTatom u tlat the canal extending from tbe 
■tomach to the akin be as long and cairow aa pos- 
sible ao that tbe feeding hdx fits mngiy wben It 
bmtrodnced fortbermcre tbe canal Its^ sbonid 
bend and thereby prevent tbe regmgitatloo of 
dieted food throu^ tbe stocoa. 

There are conflict^ opinlccs about the ad visa 
bfUtr of perfonnlng gutroatcoy fer laopenble 
camoocBta of the ceacfihagus and cardla. It has 
be<m ajKTted by sane ph^dans that hfe is not 
worth wUe If food most be ingested annatcrtlly 
through a gastresUdsy ntbo than by normal 
masticatke and deglalltlocL A weD designed 
and fnacboalng rastxQstomy tbe patkot 

with oncer of w (Esopha^ or cardia to Ibt 



Fta !■ Tba onflDa] Jwn caitroatociy Tba fondas b aacbered to tbt abdmlDa] IrwMoe. Kote tbaceotismtloB d 
t i ckhwi mjfmknif onto tbt tbom b order to btbed tbt guhottpoj tab*. (Jlaoa, A. Deotseb Tt^r f 
Qdr^ lot* exTiU, jjj ) 
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Fk. a Jhim gtitrartomy flnt itrp Llgitioa and 
diviSra a( sutioraUc oiaentani with pretervaticm of left 
fMtro-«dpldc artery Ritht utro-epcplisic artery doubly 
divide^ aid Ui^tea at pyicrrlc end of stomach. 
Lower third of itomacfa to bo aevered between two long 
•oft edampa (lower clamp not Hhiftrated In order to show 
Uoe of IdcIxIoq) ADother tmall cLirnp ta placexl gently 
acroM baK of nap at fotktm to avoid aoQing of operative 
fiaddL 

loQger and to tuSa less. Tbe gain in weight 
after gastrostomy is convincing evidence of the 
value of this procedure The presence of a gas- 
trostomy does not prevent the intake of fluids by 
month if that be possible. In fact, many cesopha 
geal cancers become pervious again and pmiflt 
the patient to drink liquids after a gastrostomy 
has oeen perfonned b^use the Infectioa of the 
cancer has subsided and there is less dilation of 
the ccsophagui above the stenosing lesian. 
Bougmage as an alternative of gastrostomv has 
certam obvious disadvantages, it cannot always 



Fig. 4- JUim mtnatciny Third rtep. Recontnctloo 
of •tooixch after lofmatkiD of tube froni rtcattr cnrvmtore. 
The gutrocoUc Ikmment Is re-attached to the atomacb 
above the foture luw, The tabe Ii & to p to length. 



Fig. ^ JIana gaatxostomy Second step. Semidiagram 
matic aCctch to abow the cowtntctlon of the gaitrottomy 
tube. An Inner Connell future and an outer continnoua 
Ltfnbert ntoje doae the flomach and the lube. 

be empbyed and is seldom successful unless the 
carcinoma is situated in the upper half of the 
oesophagus. Bouginage is pairuul and attended 
by the dangers m perforation or hemorrhage 
Furtbennore it most be repeated at frequent 
ioterv^ Retrograde bouginage through the 
gastrostomy is suer and more snccessaul for 



Fk j. Jknu gaatrostomy Fourth step Location of 
indxbn for pcnnanait gaatro*loniy In order to •ecore valvn- 
Uke cont r ol agalnat leahage by proaure against 
margin. If a n ai tm orif to ccaophageal stump i» planned, 
the In di fo o ibould be In mld-eTxgartrtam, ai the atoma 
then can be plac e d much higher Abdominal wound 
coomletely doted. The tube ci o cm ea throojh mntcle and 
faada, then It drawn fubccrtaaeoaily to the fneWon oo 
chest sdected for the stoma. 
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FIf 6 PbMomp^ al p«ilnit with Jkcro gtstfoacmr 
Tbe ftoQt* rooU pUcnJ tm wrtb tae 

alpfilo if kD fraophaftctorn y tod pUfdc rmontieo bid 
bcca coo w dc ml Tbm u oo Ic^iain of cutrk cooUqu 
tjad E» cxcwkliflo of (lua MmraKW tM »to(n Tto 
ptUnt rtftloed bb aormU «rdfbt 

stawAnf camnoButA the cardia aod tmniiM] 
cefepha^ tbu peroral dEauikn- Another 
aifOjDeat supporting; the a^'anu^ cd 
tomv over bmginage a the dao^ ol doKou' 
nalioa oI the cardnocna try the tmuou inddeat 
to forceful dBatauoa Tbe unaatbUctorv end- 
results and high moftalIt> rate geaeraijy reported 
for gutrostoQucs can be attributed to the greet 
ddav before the opcmtKM Ii perfonned tn the 
average case. Tltt lurceoa sboold sntfcfpxto 
complete obstructioo of w cesophagos or cairdla 
and perfora a gaitrostcmv before tbe patient 
becomes ao emanated and dehydrated as (o be a 
poor operative risk 

According to my count ft least different 
methods of gastrostneny have been devised aloce 
the opciatioa was first aufjested la 1837 by 
hggebert. The mrlleat record of Its use was In 
1841 when BUudlot perfcutned this c^jerallon on 
a In 184^ It was succtfifully and ii>de 

pcodently dote In humans by bWIDol and 
Nflalon. A stud> of the evolution of gastroaUuny 
reveals that only four different procedures are 
utlUxed. These are daboiated In aome detail ]n 
the accojiipan>djig chart. The use of a slnple 
Metric cone obtflioed from the antenor wall of 
the stomach as descjibed by h^dillot, Frank, and 
others, seJdocn fulfills the requiremeotB of a auc 
ce»fu] gastroatomr even wbo) the vsne-us pro- 
cedures to lecnre sphincterk control are em- 



Tix 7 fUihoans of MCQurb tftrr istriTdi^twa ol 
banua (aipktU ihraifb JiUQ p>4rwoeTV Ikerabtxr 
mWtrr icr IrafiM a o' Tbs (Tccw Mci a M 

cMDfSetdy nsnshted bet n dhrclieo and r sad orvr tbt 
cons] Aarfu esn W im Tb« Wse of the rahe I coo- 
Unasm vrLh tbe foadu ^ the MxOKb 

plojTd It enn be used orih shea the ttoraach Is 
«piHe stomc and relaxed and in the majorlt) of 
fflfe the gastrosUjinv u not miter tight 
The Sem operation in which the cone of the 
anterior nomach wall Is inverted by •ijc<wi\‘ely 
Isjgrr and wider ponestnng latures ts probohly 
tbe most succenful of time simple t}'pea, as the 
Imrerted cooe furtebons as ft valve The well 
known Wluel method Is in general use for jeju 
nostomy but it U Infcrtor to the Xlarwedd tech 
nlqoe because it tends to occlude the lumen of 
the stomach or k)unum The hlartiedd jjas- 
tfoBtom> resembles the Witxel In general prln 
dpie, escept that after the rubber tube b Intro- 
dticcd throofh an inltuU puncture wound and 
pursestnr^ loture the stomach wall a not 
grooved entirely aroood tbe catheter but a 
Uoear Inrakin la made through the seruniuKuIar 
coat of the stomach or jejunum and the catheter 
Is burled In the sobmucoso with the ierDmuscular 
laj-er sutured over It in this t>-pB ihegastrcwtofny 
auial and the rubber calheter b soimucosal in 
locaUoci. TbeWltreland JJarwedelpstrcetomles 
are not sultahle for permanent bitufx 
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The substitution of another hollow organ such 
as the jejunum or tiansverw colon to be used as 
a gastrostomv tube is unpractical, because the 
operation Is difficult and frequently unsoccesaful 
and the mortality rate is very high m marked dis- 
proportion to the safet> of the sunpler vanetics 
of gastro5tom> This procedure should ne\Tr be 
done if the only IndKation for the gastrostomy 
B to feed the patient The only po^le indica 
Uon for this technique is when resection of the 
ccsophagus for caranoma is planned and the 
surgeon wishes to attempt restoration of the con 
tlnuity of the alimentry tract bj reconstruction 
of a tube to serve as an oesophagus. When the 
jejunum is used it necessitates the resection of 
a loop of tint mtestlne re anastomosis of the 
jejunum resection of the ccsophagus, implanta 
Uon of the jejunal loop mto the stomach as well 
as to the distal end of the oesophageal stump In 
order to puU up such a loop as high as p<MsIble 
the mesentery must be cut from the oral end 
extending parallel to the Intestine care being 
used to preserve the vascular arches dose to the 
Intestine At the Inner end of this Isolated jeju- 
num there remains a narrow mesentenc pedide 
which mamtaips the blood supply to the intes- 
tine although gangrene frequently supers’enes. 

The most saUsfactory gastrostomy is the npe 
which IS based on the construcUon of a tub^ 
pedicled flop from the anterior wall or greater 
curvuture co the stomach, Depoge in 1901 first 
performed such a gastrostomy He outlined a 
rectangular flap or trap-door with the maslon 
enUrdy throu^ the gaitnc wall on three sides 
of the rectangle the ^sc being left at the lesser 
curvature of the stomach This full thickness 
plasUc flap IS converted into a tube by con 
tinuous mucosal and seromuscular sutures this 
tube or goose-neck is lined with gastric mucosa 
and opens mto the lesser curvature of the stem 
ach. Under no\*ocain anesthesia, a 3 inch vertical 
mdsion is made under the left cost^ margin The 
anterior ^tne wall is easily dehvered through 
this small mid-rectus memon, and the construe 
lion of the plastic tube performed entirdy with 
out the abdominal cavity It may be used when 
the stomach is immobPe because the length of 
the flap permits its extension to the skin It 
afTords a \-alve lined by mucosa. It has an 
abundant blood supply and there is no danger 
of necrosis of the extremity of the flap It extends 
upward to the skin and because of its attach 
ment to the le»cr curv-ature food and gastnc 
juke do not regurgitate. 

Janewav m 1913 modified this procedure by 
constructing the flap with the base at the greater 


curvature. The adrantage he daimed was that 
the suture Ime is placed on the u^per surface of 
the tubular canal, thus subiecting it to less 
strain from the weight of the filled stomach 
This objection to the Depage gastrostomy is not 
a valid one inasmuch as the stomach is seldom 
owrdistended until the wound is entirelj healed 
FurthermoTt the Depage gastiostomj has a 
better blood supply from the lesser curv'ature 
thnn the Janewaj gastrostomj can secure from 
the greater cur\Titure of the stomach. An addi 
llonal advantage the Depage has o\er the 
Tanewaj gastrostomy is that the location of the 
jdase of the tube is at the lesser cmv’atme rather 
thnn at the greater cui^-ature thereb> insunng 
less rtgurgilatjon If the bod\ of the stomach 
(corpus \entnculi) is otuatetf high under the 
costal margin or Is retracted upward by a car 
emoma of the cardia and lesser curvature the 
Jonewaj gastrostomy is preferable to the Depage 
because only the greater cuiA-ature may be low 
enouA to serve as a base for the plastic tube if 
Its (Urection (inward and downw^) is raain 
tamed, 

Hirsch, m 1911, de\Tsed a ^uxotomy similar 
to the Bqpage except that the rectangular flap 
was ver> long and situated obhquel> across the 
anterior ^tne wall with the boM near the 
cardia ana the free end near the p>lonis This 
operation was performed onl> on dogs and 
apparently never was used on a human subject 
Although Hirsch staled that sev'cral large arterial 
branches from the left superior gastnc arter> 
enter the base of the flap it Is >ery likeh that 
this flap has a poorer blood supply than either 
the De^^ or the Janeway type of gastrostomv 

Amza Jianu, a Roumanian surgeon of Bucha 
rest, de\TScd a gastrostomj in 1912 which offered 
the ads'antages of serving not only as a feeding 
tube but was also suitable as the step In the 
reconstruction of a new ccsophagus. In Jianu s 
method, the greater cmxTiture of the stomach is 
converted mto a plastic tube hinging at the 
fundus. Jianu performed this operation solel> 
on dogs and human cada\Trs, RoepLe was the 
first surgeon to do a Jianu gastrostomy on a 
living human subiecL This method has found 
fa^'o^ with certain American surgeons \Yilly 
Meyer in 1913 and Horsley at a later date both 
advocating its use. The procedure is not a difii 
cult one and the danger to the patient is alight. 
It possesses all the advantages of the ordinarj 
tubed gastrostomy and m Edition may sen.'e 
as the lower half of a reconstructed cesophagus 
in the ment that the surgeon later widves to 
attempt an ocsophagectomy This gastrostomy 
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may be done in pttlenti with looperaWo ce*oph» 
getJ ctrdflomflti, for wHdi no farther opentlve 
procedure* are planned. By to doing the aarjeoo 
acqolrei the necemry technical ei pai mce, ao 
that in adected caaes in which <x*ophagectoc)y is 
feasible, the first stage or conitnurtko of a long 
gastreatomy lube may be done with a great 
chance of success. 


TtmKigm 


The operaboa otillies the greater cervatore of 
tbe itoTOch to form a long pedided tubed flap 
with the base at the fundos. If the gastrostoroy 
is intended for feeding purposes only a high left 
mid rectus indalcxi is done if the surgeon plans 
to do an cesophagectomy and wishes to ntllise 
the tube Sap in the recoostructioo of tbe oesopba 
rus, then a midhne epigastric indsran Is done, the 
Indskto being itartea as high as the xiphoid 


cartilige The stomach wall is / by the 

Inaskn The nstiocobc bgsment b dlvfcM at 
a distance of about i inch Trcm the greater cur 
vaturt, with care to preserve tbe Erft gaatro- 
epiploic artery whxh will serve as the mam blood 
sof^y of the foture gastrostooiy tobe. Tltf port 
of tne gtitrocobc bguneot attaohfd to the tnBs> 
vene colon b kept intact as it may be used u» 
mspod the tnum-ene ooloo and in aocne in- 
stances to protect tbe ntore line of the staZDicb 
(Fig 4) The gaatrosplenk ligament is also 
sewed between two Ugxturefc 

Tbe stocoach b now damped tongitodatally 
along tbe greater corvature with long soft rubber 
covr^ damps beginning at tbe antrum and 
extending high onto the fundus (Fig 3) Horsley 
place* thm clamps midway between the greater 
aj>d lesser curiatures, but it b my practice to 
extend them only ooe third of tbe way up from 
the greater cimature in order to leave mote 
nonnd stcanach At the base of the propoaed 
flip on the fundus, a short rubber cerverri damp 
b placed gently In a transrersc positloo in order 
to isolate this segment and to prevent lealiage 
of gastric contents during the operatiocL This 
clamp should not be placed too tl^tlv or it 
might Interfere with drculstkm. The right 
gastro-epiplcic artery Is doubly dsnqwd «v 
cred and doubly lirated at tM distal end of 
tbe stomach It b the left gastro-epipkac artery 
upon which the drculatkm of the up b depen- 
dCTt. 

The InosloQ b made between the two dams 
and extends from the antrum to the fondos. Tbe 
indskm b carried through both the anterior and 
poatenor storaach walli, the leave* of which are 
sutured to construct a gastroatomy tube with a 


lumen at least t Inch or more In diameter (Fig 
3) I have employed two layers of sutures, the 
UUKT a Cocindl suture of chromic ent^t and a 
coDdnoom seroaa] Lembert suture of uk. 

If the gastrostoeny Is to be used only for feed 
log puipoacs, the gastrocolic ligament may then 
be aatintd over the suture line In the stomach 
partlculariy at the angle of redexion of the 
stomach onto tbe base of the tubed flap. It 
suspends the trtns%-erae coloo and furthermore 
fornishe* a defensv'e guard for tbe gastne suture 
lino. On tbe cootiaiy If the stoma of the gis- 
troatomy b to be placed high 00 the chest waD 
or If the tube it deliv'md through a mldepIgastTK 
indsinr, the weight of the coloc exerts too much 
tcnalcxi cn the stomach when the gastrocolic 
Ugament b sutured to thb organ. 

In ha original article J^u denolbed the 
anchorage of the stomach to tbe upper port of 
the abdominal wound by interruptrf Lembert 
ioture*. Thb procedure tei>ds to prevent saccu- 
latloo of the fundus at the base of the tube and 
to avoid tbe formation of an hour glass stomach 
It lessens cenridcrabiy tbe teniioc on tbe tube 
caused by the wdght of a disteoded stomach 
The later authen do not stress this step suf 
fidcDtJy and many of them havw probably not 
anchored the stonaefa u outlined I7 liana. 

After the antenor and postertor of the 
stomach are sutured together and the tutmu b 
condimed at the flap to form a doaed tube thb 
goose Deck b gently drawn out through the upper 
end of the abdominal indslcc and placed upward 
over the chest waD faj order to Judge how high It 
can extend. The tube frequently measure* 8 to 
10 inches in length A bh^ transverse indsion 
about behet long b made, after the site of 
the atoms has been selected In thb way The 
surgeon then burrow* through the subcutaneous 
tis*» frem this shin inebloo down ot-cr the ribs 
until s Kdiy damp enters the subculaneoia 
plane of tbe abdominal mdilon. Thb subcu- 
taneous channel b dilated cntil ft b much larger 
than the tube otherwise It may contract on bml- 
Ing and constrict the tube suflkkntly to Inter 
fere with it* blo^rup^y The sm re on introduce* 
the ebunp through w indsKm tor tbe stoma, 
grasp* with clamp the extremity of the 
gist^tomy tube and dmwi it throu^ thb aub- 
cutaneom channel until the end of the tube 
reaches the Indslao m the sJdn InfcctkiQ of the 
subcutaneous channel may be a\-oided bv tem- 
porarily inverting tbe tip of the goo*e-Deck of 
tube by two sutures, or tne end of tbe tube roar 
be cowed by s finger cot or a rubber coodom 
After the tube hai been delivere d through tbe 
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inamon for the atoma, it may be left unopened 
for 14 to 48 hours at which time the occluding 
sutures are removed 

There is considerable nak of sacculation of the 
mtra-abdommal portion of the tube and subse 
quent difficulty in feeding if the tube is left alack 
and Is not pull»l up snuglj The blood supply 
runs in a mngitudmal dirwtion, therefore any 
suture m the extr em ity of the tube should be 
placed m this same direction otherwise it may 
interfere with the blood supply of the tip with 
resultant ischemic necroas. 

In the original Jianu operation on dogs, the 
abdominal indsion was extended upward onto 
the chest as high as the tube would reach Then 
the stin Inaaion was sutured over the tube (Fig 
i) Roepke, Willy Meyer, Horsley, and others 
who have employ^ the modified Jianu ^tros- 
tomy have all dispensed with tbis added incision 
and delivered the tube through & subcutaneous 
channel Instead (Fig 5) The danger of infectiOD 
IS probably greater with the number of sutures 
retjuired for the long skin wound of Jianu than 
It IS by borrowing the tube throogh a long sab- 
cutaneous chann^ 

The abdominal wound is dosed m La>ers. The 
peritoneum and spUt rectus muscle are dosed b^ 
contmuous plain catgut sutuiea. The fasoa u 
dosed by interrupt^ chromic catgut sutures, 
which fit snugly but not too tightly around the 
tube. The skm is completely dosed preferably 
b> mtcmqited sutures m order to allow for 
drainage if it is necessary during the healing of 
the wound. Thus the tube extends through the 
pentoneal muscular and fasoal layers but does 
not extend through the skm of the abdominal 
incision. A smaB. dram is placed subcutaneously 
at the lower end of the abaommal wound. 

The completed gastrostomy fs Ideal m every 
respect The stoma 13 situated so high above the 
sto ma ch that regurgitation, of food and gastnc 
juice never occurs. The tube is bent upward 
over the costal margin or over the xiphoid carti- 
la« and m so doing obstructs the lumen suf 
ffi^tly to serve as a very good valve and m this 
way also prevents the regurgitation of food 
through the gastrostomy The blood supply is 
adtq'iiate and even the extremities of a very long 
lube will never suffer from achamla. The rectus 
muscle may also serve as a sphincter The tube 
has a much larger lumen than occurs m the 
Janeway or Dejitt gastrostomies and on this 
account it is poaiblc to pve semuolid food such 
as ground meat Purfed vegetables and ground 
meat can later be given IhrouA tbrs gastrostomy, 
b) ucmg a sm a ll grease gun for the mtroduction. 


A rubber catheter, No. 12 or 14 French, is left 
m the gastrostomy during the first 10 daj’S. 
Water and pgitomred milk are given imme 
diately after the operation and the hquid and 
semisolid diet increased quickly until the patient 
IS soon on a well balanced, high calonc diet 


EVOLimOV OF GASTHOSTOMY 
A. Elevation of ibnple cone from interior wmlJ of 1100111011 

SWflJot (ja46l 

I tJic of rectuj mmcle m a iphiDctcrfor gistioitom^ 
cent. Giiaid (1888) V Hackei (1890) 
Jabonlay (1894) Tciifcr and Gosiet (npoa) 

1 Tnu^tion of gartnc cone llirongb obiiqne r»n«\* 
betwton mtada. faacia, and fabcotaneotu tia- 
loes to pfvo tphlocteilc control Hahn {1890) 
(:8^) Hartmann (1&91) Frank 

3 Rot^on of gastric cone to form a valve for the 
gaitioatomy UIlmaim{i894) SouUgouiligoi' 
B CanaUxatiofl of gortric mil. 

I luvifljnalM goitric cone by leiies of poneitilng 
futurea. Senn (1896) Fontan (1896) 
t Intramoial canal not lined by itnicDsa. 

a. Punctuit wOTmd and inversion ol aound or 
rubber cathttcr by pUcatian of atomach 
wall with aero acroial auturea. Wltad 
(1891) Kocher (1091) 

b PuncUue wound and barial of aound or rub- 
ber catheter In ru h acc x oal canal by tu' 
ture of UTomiacoIar coaU. htarwedel 

Ui9f>) 

C. Sobadtntkm of other hollow viscera aa tnbea between 
■t<Tm»i-b »ryH «Vtn 

I Isolated, pedkied aecment of {ejoaozn. Ronz 
(1507) iValltIdn, Frangenhelm (191:) Laer 

n9ij) 

a laouited pedided aenment of tcansvorse cokro. 
Kcffluir (loii) Vnlbet (1911) 

D Coaalniclian of tuned pedkkd irorn gaatric walla. 
I Tubed flap with base at leaaer enrvamre. Depage 
(1901) 

1. Tubed flap from anterior atomach wall with free 
end DcarpylorTta and base at canha 
fundus. Elrach (1911) 

3 Tobed flap by teveranca of peater anratore 
with base at fundus. Jianu ri9i>) 

4. Tubed flap of anterior atomoch with base at 
greater cuTvatarc. Janeway (1913! 


smaiAEY 

The evolution of the methods of gastrostomy 
is discussed. The indications, advantages, and 
technique of the Jianu gastrostomy are presented- 
The Jianu operation utihres the greater curva 
ture of the stomach to form a long tubed flap 
with the base at the fundus. This tube may be 
used not only for a gastrostomy but alto as the 
initial step m the reconstruction of the cesophagus. 
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THE TRANSVERSE INCISION IN THE UPPER ABDOAIEN 

WILLARD BARTLETT FA-CS^ Aim IMLLARD BARTLETT Jt iLD SAOtr Lcrun 


O UR mtereat m the transvcTBc incision In the 
upper abdomen tUmnlated largely by 
diasatiafaction with the difficulbea inher 
ent in the more commonlr used vertical incmom 
The latter is fundamentally unsmted to too many 
patients requiring operations on the crtrabepatlc 
oillary system, 40 per cent of those reported here 
being groesly obese. That one is wor^g against 
the patient s efforts becomes obxnous as soon as 
an inhalation anesthetic is administered and the 
patient’s attempts to obtam adequate pulmonary 
ventilation m^e face of decreased \ntal capoaty 
bear witness to the physiological and anatomical 
handicaps under which he IKts, Though there is 
not a general realization that incrcssed mtra 
abdominal tension and decreased vital capaaly 
go hand m hand, all changes in intrathoraac 
or mtra-abdomlnal tension being transmitted 
through the diaphragm, it is easy to predict dur 
mg Inaaon m which case proper dosure will be 
easy and m which It will be diincult or impossible, 
^en one has finally accomplished accurate 
dosure of all m a half suffocated patient, 
whether the difficult) in gaseous exchange be in 
the pulmonary or m ie Internal respiration, there 
Is little comfort m the Immediate outlook for 
such patients usually have a stormy postopera tii-e 
course with sli gh t, dlmcally disconible cyanosis 
and persistent vomiting We have had them 
report sudden relief after a sensation of * some 
thing giving way In one patient, Miss M B 
(OctobCT 1931) efforts to dose the posterior 
aponeurosis and pentoneum were finally aban 
doned, the omentum brought up to the wound 
and the rectus musde (which had been split in its 
Inner third) was dosed as the deepest layer fol 
lowed by the antenor aponeurosii and skin. She 
did not vomit following operation, showed none 
of the characteristic di^y color and anxious ex 
pression of those In whom the postenor aponeu 
roeis IS approximated and seemed indeed to have 
been under no greater strain than a «lini jjerson 
would hai'e been after appendectom) through & 
McBumey Indaoru Re-examination in March 
ipiSr showed deviation of the umbilicus 2 centi 
meters to the left (ner.’e ln)ury) but a perfectly 
firm abdominal wall without transmission of im 
pulse on con^ or strain or bulging on sitting up 
^ convinced that, by failing to dose the pos- 
terior aponeurosis m her case we simply antid- 
pated the tearing through of sutures that must 


occur shortlj after operation if the patient is to 
recover the pre-operative phi-siological status. 

We were unwiUmg to face Indctaitely a situa 
tion so unsatisfactoT) In Immedmte results and m 
its remote implications of henna and adhesions. 
All true hernias through Incisions as contrasted 
with weak abdominal walls due to ncr\*e mjury 
probably have their origin during postoperative 
convalescence m the hospital due to gi>’ing way of 
the suture m the postenor aponeurosis and pen 
toDCum. Sprang is quoted by Singleton as hav 
mg observ^ tins m those who died shortly after 
t^rabon and one of us (W B , Sr ) has repeatedly 
seen thlic For these reasons we tamed to the 
transiTTse mdsion in the upper abdomen as a 
truly anatomical and pbjTaological procedure. 
We are so impressed with its value and find its 
drawbacks so few that we hope to encourage 
others to use it The literature on the subject is 
small enou^ that a perusal of the ongmal arti- 
des IS well worth whfle. All coatiibutors list 
veiy much the same dissatisfaction with the 
vcrlKal inasion and their unwillinCTess to give 
up the transverse mosion once they nave become 
familiar with its use Sprengel, Perthes and 
Bakes, m (jermany gave the greatest impetus to 
the procedure as a method of approach to the 
upper abdominal viscera though Maylard in 
En^and was perhaps the first to perform com 
pletc transverse division of all structures his 
report in 1907 is concerned with operations below 
the umbilicus. Clifford Collins, in the Umted 
States was attempting to solve the problem of a 
truly anatomical approach to the gall bladder 
and extrahepatic bile ducts and his contribution 
m 1908 has not received the attention that, his- 
torically, it deserves. 

ANATOUY OF ABDOIUNAL WALL 
ABOVE THE miBILICUS 

The artides by Maydard. Southam, and Mosch 
cowitz go very fully mto tne anatomy and physi 
oloOT of the antenor abdominal vrall above the 
umbilicus and only a bncf emphasis will be laid 
on certam points Impwrtant to our purpose 

Ifmcia and Jasctu The ’ muscles 

(external oblique. Internal oblique, and trans- 
vcraalis) the fibers of which are predominantly 
transverse in direction, arc inserted into the linea 
alba by two fibrous aponeuroses one of which 
passes ante r ior to the rectus muscle, the other 
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HfC l. of tht Pfltt ktgrmJ tbdnmimj 

nj] fmt tbor« tbe lerd fthambthm 

pcalerlor to tbe r«ctui (Fig i) The antmor 
apooeuroiit b f o nned b) tbe fuccm of the fuda 
oTthe exteroal obUqoe with tbe intenor Umdla 
d tbe d tbt \nteml obUqoe Tbe pov 

terior apacenroia U f o rme d bv the fudoo of ibe 
pceterkr of tbe Ueoa of tbe mtemel 

obUqoe with tbe timnr.'enalb fuda. Tbe as- 
terior and poatenor apnoeuroaei foae to fonn tbe 
hnea alba irbKb b a thick, ahgle U>'er atnicton. 
Tbe correct idi5vofaglcal'anati»ikaJ coocrptjon 
IS not of anterior a^ poatenor la^rrs at tbe 
“abeatb of tbe rectus,” ^t of oMUrwr vtd foi- 
(moT apooeuroees of ibo lateral abdominal tnus- 
cJea, «mftlng the emphaia to tbelr origin and to 
the tranf\-erse direction throogh which ibeir pull 
ts atrted on the Unin alba- McArthur enuiha 
sued the rdle of the timnsiTraalii as a moicie of 
respiration, and Sloan found that It requires a 
pull of 30 to 50 pounds to appronmato the 
apowuroses wba dKdded vertical^ with the pa 
tfcnt only lightly anrsthetlicd when, bowwi-er 
tbe apamtnwes were dliided t ran s i -eraely only a 
DCgUgfblc force was Decessarv to reunite th^ 
This fact was confirmed both by Sln^etoo and 
by Mason. 

Each rectus mtade is finnlj attached to the 
anterior aponeurosis bj line® irami-erae, one at 
abont the level of tbe umbilicus, a lecood oppo- 
site the ripbeid, a third approiiniatriy between 
points, and a fourth below the omblllcui. 
Xbe linese tia nsv e rac do not often ertend through 
more half the thicknm of the muscle, so 
that the pcotenoc aspect of tbe rectos b only 
loo«ly altacbcd to tbe poatenor apoocurcsli. 


This division of the rectus Into aegments is for 
tber emphasized by tbe distiibatkin of the ner v e s 
In tbe muscle. 

A erw rw^T The rectos musde ts innervated 
bv the fifth to the twelfth thocadc nervei, the 
oobque and tranUTraalli mtodes by the screnth 
to twelltb thoracic and tbe flcoh>pogutric and 
Deo inguinal brancbei of the first lam bar (18) 
The IntenxstjJ nerres enter tbe abdominal will 
at tho costal border lying between the mternal 
obiiqne and tbe tiansveiBalis musdes. Acconfing 
to Quam (L4) a very fine network of filaments 
rum loeaiallY at tba level to give tbe parietal 
pmtooeum (ts sessory and trophic innervation. 
The intercostal ner v es continue medially appnnd- 
mately parallel to tbe fiben cf tbe transrosabs to 
pierce toe posterior aponeorosis at the lateral bor 
der of tbe rectus. Each nerve then dhddes into 
two branches (i) tbe larger proceeds medially 
lying poatenor to tbe rectus, as far as tbe mi^ 
Ime of tbe musde which it entss, breaking np 
Into a pleriform arrangement and gmng on an 
antmor entaneom bnoich which paerces tbe 
musde anteriorly and does not appear to croeB tbe 
mfanhw (Soutbam) (s) tbe nnajla branch pierces 
tbe outer half of tbe rectus, which it innmalek 
Tbe amstb lotercosul nav e tsminates in tbe 
region of tbe upibdd. the tQtb at appraxmmtdy 
tbe levd of tbe umbuicas In tbe opntive fiehu 
of tbe upper abdomen, iberefort, one will ordi 
oarDy eiccrtmia the el^tb and ninth interoatal 
nervea and, if warkinf lateral to tbe recto mo- 
de or near tbe nmbdUms, may encounter tbe 
tenth. A vertical lodsioci at tbe lateral border of 
the rectus wiL therefore destroy the entire 
nerve supply of that musde to the corresponding 
level one filing the recto lateral to its cen- 
tral line wOl destroy tbe innavation cf Its medial 
half This was found to be the fact bv Southam 
and other wiiiera. Vertical mdsioiis through the 
anterior apooeuTOak with lateral retractioD of 
tbe mode and Indiion of the poaterior aponeu- 
rosb in its Inner thud did not roult in atro^y of 
ibe re cto . 

BUod vcxmIx According to MaylanL tho blood 
aupply of tbe anterior abdomiw wall is duefiy 
lon^tudlnal and the most important vessels are 
the superior epigastric (O T. mternal mammary) 
and the infeAir e piga kne (0 T^ deep cplgii- 
tne) which above tiw nmbflicus, lie od tbe pos- 
terior apooeuTOsls immediately poaterior to the 
recto they anaitomoae freely More laterally 
tbe blood \TSsdi and lymphatics run more trans- 
\TrBcly In a course similar to that of the Inter 
costal DcrvTs. Tbe lines alba is avascular and b 
almost devoid of lymphatics. 
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LATER DEVELOPUENT OT TTPPER ABXKUIINAL 
INOSIONS 

Since the appearance of the original papers m 
the German, and American hteraturca, 

there have been further contnbutionfl of various 
personal expcncncefl with upper abdominal lir- 
dnons, transverBC In part or in whole No senous 
adverse cntldsm of the plan has come to our 
attention Modifications have been suggested 
from time to time with a view to overcoming the 
minor difficulties of the procedure which are en 
countered by everyone on fint acquaintance with 
It. In general, thc^ who ba\c contributed to the 
subject ha\'e followed one of two plans, differen- 
tiated chiefly by their management of the rectus 
muscles. 

r Lhrtcl tranrwrre ditrtrt<m 0/ all laytn, tndud 
tng the redu 3 Farr, 1915 Qualn. 1920 Moore, 
1022 and Southam, 1924, have followed the plan 
of Mayiard, cross-cutting the rectus without pre- 
liminary bttmoatatic and fixation sutures, 
Meyer 1915 Moachcowit* 1916 and Jones and 
McOare, 1930, have inserted such sutures be 
fore cutting the muscle as in Perthes’ modifica 
lion of Sprcflgel s mciaon The former group 
feels that the rectus retracts only segmentally and 
to so slight on extent that an adequate repair is 
made as part of the closure of the anterior aponeu- 
rosis. Farr, indeed, measured 150 cases and 
reported that 1 centimeter of musde Invariably 
proiecled bej^ond the suture line in the aponcu- 
fosIa The latter group emphasises the memo- 
static rather than the fiction purpose of the pre 
liminary muscle suture. 

2 Transeme dtnst<m of posUHcr apotiettrosu 
wiPiotd CTOfs-cutiiH^ rechu McArthur, 1915 pre 
sented a muscle sphtUng mdaon for op>eraUons on 
the gall bladder like that suggested by Collms for 
cholcc>-stostamy The method of Sloan, 1937 
consists of \Trtical incisions in both anterior 
aponeuroses lateral retraction of both recti, and 
trann’erae dhision of the posterior aponeuroses 
extending through the hnea alba. Singleton 
1931 reported a modification of Sloan’s method 
using a trans%’crse Indsion through and fat 
and omitting the vertical indsion in the anterior 
aponeurosis on the left the recti are retracted 
laterally as by Sloan Tate Mason, 1929 goes 
on the theory, for which there is considerable 
evidence, that a short indxion is Iwk apt to be 
loJlowed by hcmia than a long one and a 

left, paramedian, Nxitical mosion from the 
xiphoid almost to the umbilicus and a shorter 
nght paramedian I'ertical incision extcndfng 
below the umblhcus the lowe r end of the first 
indsIon and the upper end of the second arc 


joined by a transverse incision extending through 
the linea alba and both recti are retracted later 
ally, the transverse Inosion is overlapped m 
dosore 

3 Particularly abroad, there have been elTurls 
made to get more exposure than obtained ihrougb 
the da^cal transverse incision of ail layers but 
they have not found favor m this country Willy 

McyTT, who in 1915 reported using the straight 
transverse inosion for the exposure of the stom 
ach and duodenum, in 1917 tavored the Perthes 
rectus flap operation (22 cases) for the gall blad 
der and bfle ducts. He had also used the Koenig 
Kehr flap operation ^ cases) His fllustrations 
show also a downward extension of the lateral 
transverse inosion at the lateral edge of the 
right rectus as an aid In teaching the caai^m this 
certainly endangers the tenth intercostal nene 

ADVAKTACES COMMON TO TRANSVERSE INCISIONS 

All modifications of the upper abdominal in 
cision, transverse m all layers present certain 
defimte advantages over all forms of vertical in 
osions Indading the so called Kammcrer incision 
In which the rectos Is retracted latcraDy out of its 
sheath These have been discussed m such detail 
by the authors mentioned, especially Moschco- 
wits and Sloan, that to do more than enumerate 
the points of superionty would ht superfluous 
(i) Injury to the nerve supply is avoided (2) The 
poslenor aponeurosis of the flat muscles, the mam 
BUpporting itructure in the upper abdomen is 
split parallel with the dirwriion of its fibers. (3) 
Intia abdominal exposure is greatly improved, 
necessitating far less packing handling and 
retraction of viscera- (4) Closure is ahvayii facili- 
tated (s) Postoperative course m the hospital 
15 dlstmctly smoother with noticeably less ten- 
dency to vomit little pem on respiration, and 
ehorter confinement to bed with consequent 
economic pun (6) There is suggestivT evidence 
that the risk of respiratory com^cations Is less. 
(7) Decreased risk of hernia and adhesions and 
better cosmetic result. 

DIBADVANTAOES OR VARIOUS TYPES 
or TRANSVERfiE INaSIONS 
It has been said already that v’arious modifica 
tiona of the original tranawse mdsion of the type 
of Mayiard and Sprcngcl have been devised to 
correct minor difficulties as they occurred to the 
individual operator It Is not to be expected that 
any single Inosion will best meet all requirements 
of upper abdominal surgery m the experience of 
any individual but a cntlcaj discussion of the good 
and bed pomts of each, though these be m part 
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only theortUcal Is drtinble ruber thin other 

WMC 

I (i) All tbe loosioQt that avoid rotting the 
rectos muscle (Bikes, Sloan, Singleton, GJltns, 
Mason) faiwJ\’c the dasectlctn of two large scpa 
rate layers (skin and fat, rectos moxde) free from 
each other and from the nnderijdng posterior 
apoocurosis, with the ^DC^•itab^e creation of a 
tcnsh’o deed space.” Indeed, Smglctoo says, 
A cofleclkm of IjToph may occanocially show 
beneath the skin socoe > or 3 weeks later hot If 
left alone it will be iheorbed within a few weeks.” 
Our experience with fluid coliections has been 
less htppj as they ha\-e usoaliy become Infected 
requinng irrigation or throoghHmd-lhrongh draln- 
ace (b) In our ex po l ence extensive retnctkm 
of the reatus In any directuQ cauact bfemarrhage 
from the vessels postcrioT to !t which is harder to 
locate and stop tmn if it were antsdpated dunng 
cross diNnion of the mosck it occurs, moreover 
at an unpredictable time during the operation, 
(c) WTicn the rectus fa retracted laterally it a 
often ruffidenti) in the wav daring alrople 
cholecystectocoy aenouslv to limit ooes room 
unless the Unea alba be also divided, (d) Medial 
retraction of the rectus Is apt to mjure its nerre 
topfih b} stretching and (e) It blodb access to 
the linea alba when ooe w^es to divdde It after 
once having started intra abdommai procedorea 
(f) Dilateru expoaure that is, tnnsverae dnriaiof) 
of the lines alba and postmor apwoc nr osis of 
both tides with ditsection and retrsctkiQ of both 
rectos musclcB (Skan) invohxs about twice aa 
much cutting durii« chiming and eutore danng 
closure at dmple busteral lraat%'erse cbvidao cu 
all la>ers this can readily be conflrmed b> mess- 
uring with a centimeter rule the total len^ of 
the mdsions in different layerv (g) Indaua of 
the Bimc la\-cr In two dueclims, with the prodoc 
tkrn of pconta, b cocsideiTd imdcsirible In all 
surgical procedures Tbb t» particnlaxiy tnio of 
fas^l planes which arc r^tiv^ tx-aaculai 
structures. 

a (a) Those inasrors which are designed with 
diidsions of different layers in different dirrctloos 
or at different levels, producing a mosde lined” 
wound through which intra abdominal teniitsi 
does not ba%T a direct path to the outside are 
open (o the oWeetionj already ated in the cases 
of Indsioca of Sloan and SlngietofL (b) The rectus 
flap opera tioQ of Pertbci frees the rectus medially 
divides It transvcTKlj at a low level, then turns 
it njiwarf and lateiallT the exposed noalertot 
apoueinrab b Incased cfoae to and poiaild with, 
the rib maxgin. Collins Indsioo foe the hOe 
Iracb b in ib treatment of the posterior 


aponcurosb, the skin and anterior aponeurosa 
bdng Incfacd diagonally from above and medlanj 
ciownward and iaterally and the rectos musde 
retracted laterally from its sheath. Thb locadon 
of the Inosion in the posterior apooeurofb b not 
itnetiy paialici with ib fibers and involves some 
ctoss-dlidikio of them (hleyer) above all It b hi 
such a position that if a hernia should occur 
repair would be next to Impowfble through luck of 
thoue in the superior shelf lie can find no 
reports on the Inodence of bcmia with these in- 
cisMDS. but the risk seems prohibitive to their 
use, wnlch b not true of an> of the objections 
dt^ to the other Incbioca dbciosed. 

3 The Incbioo, transverse m ail lai'ers 

and CTCws-dhiding the rectus musde has oQi\ one 
real objection, which b that the incision b car 
ried sU^bt down at one le\Tl through all planes 
and theefore offers a direct path to the outside 
through which intra abdominal tension may be 
exert^ Evbceratkm as the result of extensive 
wound InfectWD b noted by only one author 
(Mever) and that m a caae of presumed tetanus 
infectioDfrm catgut However mdsians thruo^ 
different plana art more nearl) ideal If stageered 
and we feel that we have evxJi'ed a masdelmed 
tadiki that meets thb one thenreikal objectioo. 
lie can find no other evidence in the litemtore 
that transverse dlvblcci of one or both recti b 
detrlmeetal yer tt than the statement that there 
b a or oc feeding against it 

pnsoiiAt tremDccr stnntAav or CAhca 

Our own experience a limited to 38 cases dor 
ing the past 16 months and we are now using 
routinely the inemoQ to be desenbed for aS 
operations In the upper abdomen. The following 
b a summary of the eiaenlial arcumstances of 
these cases. 

I The first 6 had a i-erbcal fnaskm earned 
down through skin fat and antenor apooeurosb, 
foDowed bv retractloo of the rectus musde 
nxdhlt} and transverse dhxsiao of the posterior 
aponenrosb and peritone um. In the next 13 
cases, a rbrairal transverse di\’bloo of all la>Trs 
was made in one plane In the 9 remaining, the 
‘'staggered indnoci was etnplojTd Thebnca 
alba was uinsed 1 1 times part oe all of the rectos 
of the opposite aide was Indsed 4 tunes. 

a Toe following Intra abdomtnal maucuieTS 
were carried out 17 cbolecj-stectomvcs with in- 
ddmtal exploration of the common duct ooce 
when present the appendix « as removed through 
the same i ndskm except In 3 cases, in t«o of 
which supplemenlaiy iIcBumey uiclskm aas 
made at the same time In the third tn«ftvT it 
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waa done on the eighteenth postoperative day 
Two explorations of the common duct with cholc 
doclio3lom> through T tube, 5 cholecystostomies 
with Pezzar catheter i fplenectoroj i antenor 
pjdorectomy (Judd) and appendectomy 1 fleo- 
rigmoidostomy i exploration and closure (m 
operable kidne> tumor) 

3 Of these patients, ii weighed more than 170 
pounds and of these only 3 were mem 

4. Spinal anxesthelic was used m one case 
(splenectomy) Nitrous oxide plus no\'ocain m 
filtration of the wVin mcision Ime and block at 
the outer border of the rectus was used In the 
others supplementary ether was added in 2 cases 
both of them simple cholecystectomies. All pa 
tients except the one operated on under spinal 
anttsthesia were given our routine pre anesthetic 
medication of 10 grams of phenobarbital sodium 

divided doses) and 3 grains of pento-barbltal 
(Nembutal) orall> with atropine but no morphine. 

5 Fhe patients vomited one or more times m 
the first 24 hours after operation 10 had to be 
cathetenied during this period 

6 The average number of days m bed after 
operation was 9 3 and the average number of days 
in hospital after operation was 13 leavmg out of 
account 5 patients. Of these 2 were kept in bed 
14 and 18 da>s, respectii-d) before subsequent 
penneorrhaphy and appcndectom) 2 were kept 
in bed i6 and 23 days, respecliviy, because cd 
extensive wound infection requiring imgatioo 
with D akin s solution, and neither has developed 
a hernia after 5 and g months the fifth patient 
was kept m bed 20 da}^ to allow spontaneous 
healing of a previously made therapeutic toscai 
fistula. 

7 One pulmonary infarction occurred and an 
other patient dei’cioped a streptococcus pneu 
monia and empjxma subsequent to acute p>eIonc 
phntis. Both patients lecovercd- 

8 Twohenuashaveappeared both subsequent 
to complete trans\Trse division of all layers 

Mn-II S is«i4iycui*,height,5!eet3iiidiei waghl 
175 ponndi. FoUowidr riinple cbolcoTtcctomy ihe 
vomited odct 48 hour* liter opentkm, hid coQsdeiible 
bloody dnlm^e from her lodrion on the fifth diy iXler 
opentfan. The dnin wi* renwrtd on the mnth day She 
wu iQowed up In 1 chiir on the tenth day She v^led 
lain the fofloiring day Appendectomy wu performed od 
the etehlccnth day following which recoreiy wii cntlrdy 
nnevcntful except that bfle dnitiim perdsted until the 
wmi diichirjed fnxn the bocpjtal 18 diy* after cboIecyHec 
tooty One month after dbchajge 1 atfect in tty incised 
i^tts couH be fdt but 1 definite bulging could not be 
demonstrated until 4 months liter operatkMi. 

J aged ji? years height, 5 feet, 5 iDchea, 
w^nt, 103 pounds (cholecystectomy thro ugh vertical 
rtotrcctosloddon 7yearsprrric«isly) She was nauseated 
titer having taken 10 frains of sodium pbenoborbiul be 



Fig j A tiansTWse sUn scratch made across the liver 
border at the rail Uadder level it connects a second 
scratch at the nb mai^ with a vertkai third acratcb a 
centimetets to left of mldnne. 

fore going to operating room. After cipioration of the 
cDDunonouct vomited five tlmea In first 14 hours and 
two to three limes dally thereafter for 6 days, again on the 
ninth day Penroae diain was ronoved on the ninth day 
She was oQt of bed on the eleventh day and was discharge 
on aeventeenth day Monthly examination did not reveal 
her]^ antQ 4 months later 

We think that the continued bfle dnunage 
(source unknown) and a small hamorrhage mto 
the wound interfered with healing or led to too 
early absorption of sutures in the first case and 
that the continued v’omiUng in the second case 
was the important direct factor We do not spare 
ourselves the reflection that better judgment 
would have been shown in postpomng operation 
on the second patient who obviousl> had an 
idiosyncrasy for pbenobarbitul sodium as shown 
by the onset of nausea after the second 5 gram 
dose Her final dose (pentobarbital) was of 
course, withheld In ndthcr case did gross infec 
tion of the wound occur Both patients are now 
on weight reducing regimens and repair of the 
hernias should be tar easier than m the case of 
vertical inasions. 

TECHNIQUE OT INCISION 

For the gall bladder and bile ducts the slrm m 
asion should be marked with a preliminarj 
scratch as shown m Figure 2 The operating tabic 
is tilted so that the patient s head is higher than 
his feet TTie costal margin, then the bver edge 
as determined by pennmion are marked Tne 
line of maslon is then marked transversely from 
a pomt just to the left of the rmdline to the liver 
ma^m and continues latcrall) to the rib margin. 
When the abdomen is opened through this trans- 
verse line one will usually find the gsll bladder 
just at tlus level and a little to the right of the 
middle of the indsinn. 
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I ^ ^ ??tiB ud Ut li*vc been rvtneted tbe mtnlM Hk 4 The rdenwl b retnrtnl <l»»D«4rd 

mrtu poBf uf o»Ii b ipBt et tW kithat brel brt^efl tt> BOovinf tbe fibctt of ibe utenwJ obbqiK tpooruroib txtd 
Gbcn l^ | innii.^ at the «wr< rmilnTtir^ dfafookllT made to be fpZt la Utc dmctm of the uiuv 

Opiianl aotw U» rCb »Tiar|4n 


A dt£xdbe nntise iLould be {oBcmal in n^jdag 
the indikKu Alta tbe tUn utd int hkv« been io- 
deed, the fat U bnahed gently o2 tbo uiitetlor 
fucttl ^MDcurncli for a ^th of f ccntinietcn. 
At the ii^>er edge of tha expoiet) ajea the Koictkic 
tpuoetirtttb h opowd from the rnlrTltne to the 
literal border of the recta, and Irocn Uui point 
the IndnoQ b continued Utmllv and opvard be 
tween the fiben of the exterDil oUlqne (Flgare 
3 iho«a more eTtamN-e (ftarctloo of tat men 
anterior aponeuroab for the take of cUiltv) A 
narrow retractor b t mert ed Into the lateral in^ 
of tlM indsion and polls the lower border of uie 
eateroal otilque doimward and laterally (FH *'> 
thm ezpocmg the internal oblique and ite luda 
which are then split laterally lr«n the edge of the 
recta. At this point it will aually be found that 
the aponeuToeu anteikir to the recta has re 
trmctcd luffidently to expoee t cratiaeters of iho 
made throughout Its width if it has not the 
lower Gap of anterior aponeuroda should be dis- 
sected oD to that extent A brmocut b Inserted 
ujidcT the rectus, llfUn* It gently and the made 
U divVdcd tXong the w«r edge of the exposed 
area, startiDg at the lateral border (Fig 5) With 
retraclon In the lateral tnrie of the Indsloo draw 
bg the external oblkme downward and the in- 
ternal oblique tqjward the tranrmMlb musde, 
a^ pentooeum are lodsed CEif b) «t the 
u/fier levd of expcnre, which is In the same 
pfa« as the <ni-4riiin throii^ the anterioc aponeo 
rnsla. The ladskra b earned to the Uooa alba If 
opening of the dart Is not planoed when 

eiplcratkm of the ducts b to be dooc the Unea 
alba b divided. 

amouaT 

The drawings do not bring out the treatment of 
the rectos mosde described, bat thb fa shown in 


the diagram In Flgvire 6 in which it a seoi that 
the anterior and ncsterior apiocteurotk itmctures 
are indsed at a higher level than the rtetta mus- 
cle which, 00 closure, ccanes denvn lilte a tor^Tie 
m a groore to a level a centuneten nearer the 
ntobOlna, its Ime d dlvblcci being eotered an- 
teriorly and pcatericriy by intact fibrous itnic 
turn rather than by rtiure lines From the 
a^wet of the ntuie lines In the lasdal structurca, 
tha b a ausek-Uned wound. 

Per most cperaticcis on the bdiary tract we 
find that bttie ertenxlQD of the fasoa] qiliU 
lateral to the outer border of the rectos b necca- 
mxj If nioce rood is needed, ponurukrlj In 
opOTtions CO the durts the dlrectloei of the et 
ttaiioo b always toward the midline and if fur 
ther espoeuTt for piotaM of the common duct b 
required the linca alba should be dlxided unhesi- 
tatiogly It has not yet been neemary to extend 
the Idmoo for the purpose cf routine inspeetkiD 
of the pylorus and aoodenum during aimple 
cholecystectomy If still mcce exposure u Dceaed 
after the linen alba b dl>ided the anterior and 
posteiioT apQoeuroses oI the oppoaile side may be 
Incmd and the rectus retracted or dh-ided. W e 
made a left aided tncbifn for splenectomy m the 
case of a ruptured spleen and found it so Urge 
that division of alroost the entire width of the 
right rectus moitle was necessary to its deh\'erv 
Tiic pabent, a 64 year old woman, hM a perfect 
abdominal wall 1 1 mooths after operation TI* 
indsion made on cither side can be extended 
laterally so that the kidney u readfl) araaslblc 
to a transperitoociil operation. In order to 
accomplah thb without restriction it is edidasble 
and almost Mceasaiy to divide otber the internal 
oc the external oUsque muscie b a dlrectkm that 
cross cuts some of its fibera Thb b tlrforehailly 
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FTj 5 The rectus mtttde b expotcd u far M powibtc by 

doinnmd rttnctkin d Its cowtofis, thca cro*s dlnded iQ 
Ure diredion of the arrow at as fffW a level u poailble. 

undeeuable but la probably of little practical coin 
sequence since the other two of the tnree flat mus- 
clea are ipht, thus lea.\Hng an abdominal wall 
luffiaently strong for all practical purposes. 

After operaPons on the biliary tract we bring 
drains out obliquely through the spbt m the flat 
muscles at the lateral border of the loasion The 
tendency of these musdes to pull together very 
quickly blocks any opening made m them and an 
^bque drainage tract through the abdominal 
wall IS probably far better th^ one piercing it 
directly like the spoke of a wheel radiating from 
the hub Intru abdominal pressure exerted 
radiaUy in all directions must tend to cause the 
collapse of an oblique tract b> forcing the inner 
against the outer wall 

We wish to warn the sur^n using this Inasion 
that he will probably find mmsclf spending more 
time working on the abdominal wail than withm 
It until he has familiarired himself with the pro- 
cedure, such was our experience But opening the 
abdomen becomes as easy m time, and quite as 
rapid by this method as through the Kammcrer 
Incision (paramedian indsion retracting the 
rectus laterally from its sheath) closure is as 
quicUy done m all cases and » often incomparably 
■iinpler and more certain. Exposure is vastly 
better than through the upper angle of a vertic^ 
incision the small intestine shows little tendency 
to push out over the lower shelf of the wound 
one pack usually fuffiang to protect adjacent vis- 
cera from the operative field These advantages 
durmg operation bear heavy dividends in the 
postopeiabvc course of the patient, both immedi- 
alely and remotely 

Note. — Sloce Uik utlde wa* tabcaiUed for pabticstlon 
erperience* wilB tiaiir.Tne Indnon »re of Intcrcit. 
On iliy jj, the i^f^e po^topcntlvc hemit on iff*. 



Fig 6. Th® tTMaTtnalk mtacle and fascia are ipbt 
betmen their fibers in a trsssvtoe direebon at the tame 
kith level mtnlloiied in connection with Figure $ for the 
div^D of the anterior apowufoti*. (The diaCTim low 
right IDnstTstes a tta^goed line of In^km with nnude 
Hned wennd wbOQ dtaied.) 


J K. wu* very fluOy repaired, fatda laU luture from the 
patkot « tbigV. beins tura to resutnre itioog anterior and 
poalMoT apooeatoacs which, were rcadOy Identlhed. 
Weight reduction from »5 to 17a poundi wma brought 
about before repair wu attempt^ 3 fra T B had ab- 
HiwnlnaJ aploistioai for compeoBied dirhoais oi the Urer 
aaao^Ud with chronic cbole^titii on hfty a 1Q33 Ste 
developed ajdta nbteqiKst to opentloo and hid almost 
coothutoos hasutaoesb until the twelfth postoperative 
day when nddenJy eMSCeratfon took place throogh the 
IndbioD, the transverse colon and omen tom bong ex 
truded onto the ikin. Jjnmedkte secondary lotore ^ the 
indsion was done ander spfnii anaesthesia. Ko traces of 
catgat were found but there had been obrlous partial 
hesJing Resntore was atcssoplisbed with case, and the 
sntnTe held uatQ the patient ■ death from liver failure a 
week later 
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BYSFUNCnONAL XJTERINE BLEEDING 
RtstriTB Dt Teeatvewt 'rnn Extracts or ma Utnn: or PiEOXAjrr Womem 
GEORQC VAN S 'anrn.UD, n-TO JOItN Itoci:, ItXt Bnx>cuwx,)U»i\i:»UD:m 

fnB> iW I'm Hi ^ ijl lor Worn •«< Cb« F<ot^ Knwck LcWnarr BrooUw 


T he meBXOTCi in oomiooQ me for ibe trail 
iDcnt a{ d>1^unctlncAl tneTice Nrrriing on 
usually rest, high catdum dxt, InjecUooa dt 
czkiuin Qc hsxnotUtK svum, admlniitnUod of 
prtparatiota of ergot or corpus latetjm curetage 
cqxcnre to \ raya or the local appUcatlon o< 
radium. Not Inirequenlly the dlaturbance will 
cease (pontartecauly OcoaaicnaUy theae medical 
menaores ode the padent o%‘er Succearfol re 
suits have been repeated with corpus hitmm, 
although the preparationa aNtHable (or cltakal 
use thw OQ ment erpq mien tally Often nmplc 
airettage ta tuihacoL More often It is aereaiary 
to resort to nxort dmbe procedure* with \ raya 
oc radium because the other method* (all 
bvifuBctlonal uterine bleeding ts cbou^t to 
be due to the same lacten that probably talte 
part in the bleeding oi moistruatlon, namely 
some action o( the antakrr hypo^'t’ids on an 
eodoiDetnum that has been er p o se d to the eeoe^ 
don of the ripe ovarian foUkle. Unlike mesatna 
don however It ta thought to be dmllai to the 
bieedrog of nKmkeva, whldi frequently U not ea- 
Booatea srilh ovulation feemadoo ^ a coqnis 
latenm and praUferati\'e change* in the oidome 
tnom 

The amcQorrhcEa of pregnancy and poeafWjr 
other ammofTtKEas are assedated with penist 
ence of a corpus lutenm Converselv the ovanea 
of patients srith dvafunctiooal dowiia coaunoaly 
faS to ewtam a corpua Inteum hicnKtruatKa) 
has frequently been ohserved to start eariy (of 
lowii^ the opeiaUNx remoYal of an active corpus 
luteum LTpenmenUdly South and Engje have 
recently demonstrated m raonkey* that e potent 
liposdai etlract of carpoca luloa inhibited the 
flowing that othermse woold have occurred ccas- 
leqneit to the admiDlnratioD of hypophywtal ea. 
tract and cstnn folkjwrd bv caitiatioQ The lop 
cal trentmeot then, of dyafnrtcdonil flowing 
would *e«n to be corpos tuteum, weie a 
pTtfaraticBi suitable for hutnaii uae ivaflaHe. 
Stw extract* of co rp iB luteum cannot yet be 
employed dlnjcaHv attention was turned to ex 
tract* of the urine of pregnant women (pcoUn 
anloilTinS fol hilchv lutefnWngbonuooc) which 
characteristically product corpora lotea wben in 
Jected into Immature mice and rata and nonnal 


rabbits. Because of their abQlty to luteuiue the 
ovancs d experimental soimals and because of 
their anltabUitv for tnjeclion into human*, these 
extracts have been empktred In the treatment of 
dyihincdcsssl bleeding on the ssmnpdoQ that 
kitmuadon would tue place and tne flowing 
cease phvtiologtcaUv without recovtrae to the less 
rational method mendooed. They have not been 
shown howeiTT to cause lateinixatlon la humans 
in the smounts given and the actual mechanism 

their therapeutic action atlll remains otaolved. 

Tins report covets s total of 56 cases treated 
between Tanuary 1931 and August, 191* of 
which 14 had had cpgijrhsgtt of a menthr to 10 
yean duration and 36 bad bad Qtctrcrrhsgi& of 
9 d*ya to aH duration, Allhou^ the dh- 
tiocUiD Utw t tn menonha^ and eoetrorrhajpa 
can al best be ccily rough ti^ dlviskcia of the case* 
seemed worthwhlM for the purpose of thu study 
AD the case* re c e i ved intruluteol injections of 
aotiDtjin S (Parke Davi* « Co ) Uatil aid 
ranne 1931 the material was labelled lutelrus 
mghoraysoe — jo rat anils per cem ” Since that 
tti^ its potrocT has bren labelled as 100 rat units 
per cubic centhneleT A rat unit a the imaBwt 
amount that will giv-e dhcemlbi^ iuleiniinllon in 
the ovam* of immature rats by the Aachbeim- 
Zondek tethmqne. Due to the duflcultictatteni 
ing the citiicUon and purifleatioo of lai^ quon 
titles of this honoone sod to detemrattoD the 
consignments have often not tested u as 
designated potency This factor cnmbfned with 
variibfe dosage, s necmaiy feature in testing a 
new ndwtaixe chruraBy ias made It hand to 
evaluate results, tnd especially so m the typo ol 
dhturbaoce herehi comiroed. 

The chief obstacle to the admimstration of 
antultiin S has been a reaction of more or less 
severity in the form of chflla, headache falntiitg 
nausea, vooudag and fever which ho* occurred 
within 13 bocniotlowtng Injeclioci. TM* >■»» fnt. 
towed in II per cent of the su InjecUoM given. 
The patieuU have also complained a little of lo- 
cal iflceneaa. It has been impcwible to predict 
whether or when these reactions wQl lake pi«rv 
Some lots of antullria S have riven more resc 
UoQi than otherv The earliest batches not only 
■uc more potent In the labocatocy but 
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leemed more efficaaoaa clinically and caused no 
reactions, 

Menorrhapa, Twenty four p»tientfl complained 
of profuse and prolonged flowmg at the tune of 
menstruation. They were all between 17 and 42 
yean of age. Fourteen are considered cured m 
that their periods have been normal for 2 to 14 
mouths following treatment. (Eleven have had 
normal periods for 5 to 14 months.) Eight of 
these had been III for 2 months to 1 year 4 had 
been troubled for i year (i had pelvic Inflamma 
tion) I had been handicapped 5 jears and the 
last for JO years. This last patient is 4 months 
pregnant, having had ten normal catameniaa after 
treatment Two years previously she had under 
gone operation for endometriosis. In 3 mstances 
the menstruation after treatment started 5 days 
late. The dose of antultnn S, both for these and 
the other cases m this report, varied from a to 9 
injections of a to 10 cubic centimeters at a tunc 
over a period of a to 25 days. Most often the dose 
consisted of 4 to 6 mj^ons of 5 to 10 cubk centi- 
meters over 4 to 10 days- 
Six patients of the menorrhagia group were 
temporarily benefited The first (a8 ycut old 
symptoms for a years) stopped flowine during the 
first course of injections bat started again pro- 
fusely zi days later The flowing during a 
second course of Injections and three normal 
mtnmenisw ha\o supervened The second (37 
j^ears old symptoms for i year) had a senes of 
injections with a normal period after each. She 
later had a recurrence and was treated with \ 
rays. The third patient (32 years old, symptoms 
for 3 years following remov^ of a dermoid cyst 
of the n^t ovary, not rclievTd by curettage and 
resection of the left ovary for corpus luteum and 
retention cysts 2 months previously) bfid three 
normal menstruations after treatment, with a 
little intermenstrual Ktsdning One senes of m 
jectiona stopped the bleeding of the fourth pa 
tient (17 years old profuse periods for 3 years 
since menarche) and 3 normal penods followed 
During the next 3 months her menstniation was 
frequent irregular, and prolonged The fifth (35 
years ola profuse and prolonged catamenia for 6 
months) had less flowing with one course of mjec 
tions and then hod two normal cataioeiiias. A 
second course failed to control a recurrence. It 
has since been learned that she went to another 
clinic, where castration was performed The sixth 
patient, a girl of ao years, had had much abnor 
mal flowing for 3 ^"cars during which time she had 
bctt curetted twice, had receivTd a small dose of 
mmim twice and treatment with \ raj’s once. 
The first injections stcqjped her bleedmg and 


had three uneventful catameniaa thereafter A 
second time antuitnn S seemed to control exces- 
sive bl«dmg and again the next penod was nor 
mol She then imssed a period At present 
recurrent flowing has just ceased again with treat 
ment. 

The hormone failed to he of anj obdous benefit 
to 4 patients with menorrhagia of 3 months 5 
moDtns , I year’s and 5 jears duration, respec 
tively No explanation for these failures can be 
found The patients ivcre apparently no different 
ID respect to sev'cntj of flowing or to diagnosis 
from the helped cases and there was no note 
worthy variation m the treatment. 

Metrorrhagia Thirty two patients complained 
of prolonged bleeding They were between 14 and 
47 jTora of age. Fourteen stopped flowing coin 
ddent with treatment and have had no further 
trouble for i to 14 months. (Nme ha\’C been well 
for 6 to 14 months ) The> are bneilj summarized 
as follows 

t >I 1 » T SI FVrwio^ 14 dAjrs. Cttomenia resukr 
for 8 Deaths tfter laftction*. 

s.Un.O'K 44. FlowlBg for s rDooiha. Three DormaJ 
periods have foUoved blectuos. 

5.Mn.B 52 Profuse and irregular flcpwlng for s 
6 moDtha. Om year before, curettage and reaecura of 
ovaiT for esdometrioma. After treatment she Eoeaitiriated 
regular^ for 10 months. 

4.Mr*.B Profnie flowing for lo days. Treatment 
was followed by two nornuU periods 

5 Mix R. S5. Flowing 9 moolh*. Fourteto normal 
catamouas have occurred smee injections. 

6 hln. hi 43. Bleedmg for I month Then well for 10 
montha 

7 Mrs. R. S5 Flowing S5 days. For 5 months after 
Ireetmcnl there was no flxiwinc at tlL Then there was a 
normal period the next was missed and again there was a 
nonnal pedod. She was 5 months pregnant at the last re- 
port. 

a Mra. B 45 Flowing for *0 daya. Regular cata 
mynUm for I z monUu after the course of Injections. 

9, Mrs. S S5 Fkjwing for a mont hs - cea sed with 
treatment and had i»t recurred i moitth later 

la Jlri. R. 3a Profuse ai>d Irregular bleeding for i 
year. 4 months. No relief from a curettage. Regular cata 
for 4 moothi ilnrf; treatment. 

II Mbs Z. so Flowing for 9 months. Hsd hsd a cu 
reltagp without reiief then a curettaw with remoral of one 
ovary without benefit She has now hid 4 normal penods. 

IS lira. A. 18, Flowing SI daya. After treatment her 
neat two periods were very scant and 4 months of amenor 
rheea bare since followed. 

13 MlsaC s8. Flowing for 6 months, not relieved by 
ciiretta« on two occasions. She has now had normal cata 
menhu lor one year 

14. MbiH. 3a Flowing 3 months. She has been wtD 
for 14 months since treatment. 

The optimum dosage In tils group 20 to 40 
cubic centimeter* of antuitnn S giv-en m 3 to to 
cubic antimeter amounts over a penod of from 3 
to 10 day*. 
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Sixteen paticntJ were benefited to t grettcr or 
k*e degre e . With lU ol tbese bleeding flopped 
daring or »oon after Injection*. >rnic had no for 
thcr tronble for 3 to 14 month*. (Se\-en were well 
for 3 to 14 month*.) njese 9 hfatorle* are briefly 
resiewed 


ftapp^ Tvo doteobJ catuxaus npeemed Ttw next 
pni^ vu mhwd Tbeo there wu enertint ttihlrw for 
a month, not lahiUled. and potdUj fttnmbted. Of a 
cdOTK of amaQ doae* of aacmtito S FoOcmhic aaother 
iKmal period, finhif brfu aad <fid not emme nlO 1 
mooths after a Lblid treatmeat For t moatha a n aicif 
rhera emted * foarth ame* of btieetkaa aeoned to atop 
renurest bleetOaf and there have tznea ( Xeiut e d t*o rcfU- 
kr catameiuai, caith, boaeTer of j aeeki' dvratjos. 

Ilia. F t6 FVraiDc 16 iift Iteltef «ri~ f nrHen t 
aith tnjertkmt, pemsted for 7 uuothi Tbea proto ogi d 
aU|bt fUiniDC cc a aed donof aJWthrr treatrnroL 

i. lira G 37 htowtag for 3 mant h* eaded after in- 
jeeiioai aod did not recor aoth 7 raoetbi tater 

4 lira. D 47 Flovtuf i mooth Foot laoetha of 
af i K tiudi Ja cai» a/Ur treatment aod then very atl^t 
cofTttant (U.uilj:>t maued 

5 Urt L. 50 Putroaoarr tabcrcukaia Flovtng for 
( iTwwtha, harlot b*d curetUtt and radano (u adm^una 
for S bounj for Um laine neaptahn 7 oMcith* before Nor 
Dol period! ooDJTred fra BArthi tiva a aeriea of bfee 
tlxB After that for 5 moetha her penoda have ocaeavaiy 
jveekiaBdha luted 5 dar* 

&. lln G fi Dunceacddovlacatad (BODiha T 0 
neothi before nTccttoaa csiettate fwwlrfpif «>Mn aijv 
" u bad bees pefora^ «Tth 01^ lUidu Rtlef Sbr 
fi ffiT 1 Tba ctiiitis( ctaacd 

doriw areoad aenei aad three aormaJ fof, 

VTeed Dnnaf the MTt p avocuhi there *«a UrtkaultalD( 
between perioda 

7 ilm n 14 /knmt for 6 montha ested with la 
ieclioaa aad ai aonnaj nj eo atuM tjQcaocoiTTed Reeurroit 
flemot ceaaed aith farther io j ect i a u a. bat atainlBi atarted 
10 daya UlCT Th» dt aa wared after three o cable ceoU- 
meter mTecOocta of anudcrtn S 

8 UIh P 14 Biecdint for ao daja After ooe rouiia 

of injeetioea 3 moetha of aaKaorrheea rsaoed aad then 
Boctha wrth 00/7 a caCametdal atafo Reeerrest Ai^lnt 
cf s aeeki' doiatiae tf anyiMnCi nore paefsaa 

vith injretioea (theae afaln mere kdaII annontt) A ihbd 
aertea of injectkaia wu fhes the bleetSat atarfted and 
there hu bra DO trooNe for 

p htlM P aS rVmijci fa 
tha fint time dnrof trraUBQit ' 
e nr re d dudac treatment The Bat threa catamenka • 
of 14, 8, aad jO daTi dmaricn, r ea p a rti retv ith aaother 

Knea the bfaedhit fscreaaad briore craahtt Three mctlha 
of comparative rdki foOvacd, bat then the troobla re 
enrred u badly u ever aad the patient had c iu et tage tad 

nrfium 


Of the 7 rrJTufning piticot* la tha beoefited 
group one h»* fiDed to irport «1jkc her relief 
with trcatinenL The secood ^5 j’eori old flow 
Ing for 4 month* unreJirved by enretUge tod cen 
servitlre c^wratkm for pelvic Inflammition) bad 
a rcc m re n ce of bVedliig t week* after Inje^ooa 
and ht» not reported liie. 


5. Un II 14. FVnrloi, of 7 moBthi duntlcn, ceaaed 
with bjeoioaa aid a accmtl period occorred. Srra peo- 
loae period* hare atace loHoaed a aecood aarta. 

4. hlct C 40. Nla* daya of prefoae bieedlaf which 
tfopped with treatmeiit bat reamed a aeeha later At 
opentiaa pcMc Inftammatimi wu fooad. 

5. Ma S 40. Flcnrlsx f r 7 iRck*. Bleed hn de 
a«ued bat did not atop with hiiectlona. Atoperxtkai,p«r 
fooaed within a *«eh ol treatment, peMc raflanmaaoD 
waa load Tha orariea ahoaed do fmaa or mkroacopic 
cltaafe which coold be attnbated to aatntcrla S, althoiih 
lour 10 cable cendmeter doaea had been glrcn (4000 rat 
ualta, actenllH to deajgnated potency) 

6. iOaa UcL 30 rlcmiof for 6 weeha Stopped with 
treaUacait aad l e cuij c d j dan ktert t^n ceaacd within 
3 day* Tha patient haa now Iren wcQ for ooe moo tK 

7 Uia S. 5 Flowta* for j IteQe-nd by la- 

fecdona A month later cmettafe and mymu ectooiy were 
dim* at aaothm boapftal Flowia* reenned after open tioa 
aad had lasud 4 man tha when the patient retnmeo. Ac*In 
It atopped enfaddent with Injecllooa. At the hat r e p ort, 
6 mootba later the patioit atated that the had a 
hyatoedomy 

There were two complete ftllurei. One of these 
patient* bad had radnim (100 milligniQf for 6 
boors) a >Tar before hormooe tieotment, which 
did not aiTect her r e cmr e ii t flowing The other 
coAtteoed to stain despite hijectlona. Both ultl- 
matdy had ndiaiiL 

Dii>ircnoKS 

It 1* almost caialn that some of the patients In 
this series wonld have ImpnnTd witbotrt treat 
meot More of the others slmost certainly would 
bare ccone to operstive pr ore d oi es and imdia 
tfon. Ceittticci cf flowiog or normal menstre* 
tioo followed treatment sufficiently often to be 
more than coioddental 

Anttotrin S ha* seemed to be more effective 
when administered while paUcnti were flowing 
e.g In ccmlroDm^ relher tnanpreroiling mcnor 
rhsgla. In a few laataocea, especially whm imall 
doses were given, it ha* seemed to caose a tempO' 
raiy Incrcise In bleeding or a praJooged atalning 
On the other band, amenorTboe* ai^ dday^ 
menses occ u rred often enongh In relation to trest 
meat to seem ckused by It. 

The fact that It wa* of value In s '-»**« of endo- 
metrioaii, 4 cues ol pdrk inflammation and s of 
fibrofds may be taken a* evidence thaj bleeding in 
these coodition* may be primarily dysfuDctaccal 
and aasoaated ccly Indimlly with the discs irs. 

The enploymeiit of this honoone In bleeding 
cases pres u ppcacs a* carcfol a dlagnosit as po»- 
■iblc, the most Important feature ^ which b to 
rule out malignaiit pdvic dtscase. 

lAnatAtoiy daia 

In perionnlng Aichbeim'ZofMick test* on urines 
frosn padents with dysfunctional flowing, we have 
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foimd tlmt they often contain a hormone which 
produces follicle npcning m the ovaries of Imma 
ture rata (the so c^ed prolan A effect or anterior 
pituitary reaction I) Fluhmanu has described 
this effect, using blo<^ of ‘ women with Irregular 
profuse p^ods at the time of the mencqsiuse, and 
In younger piatienta with too profuse and too Ire 
quent menses. From 15 of the patients of the 
^up herem reported momtng urines were in- 
jected mto immature rats in 6 cubic centimeler 
amounts. In all, 31 speciraens were tested Eight 
cen were from patients who were flowing at the 
time of collection and 14 of these gave positive 
prolan A effects. Of the 4 ncgati\'e urines, 3 were 
collected after treatment had been started 
nlthough the flowing had not ceased From pa 
tlenls who were not flowmg when the unne was 
collected on the other hand 11 out of 13 sped 
mens were completely negative. These roults 
sugMt that the hj'pophys^liLe hormone found 
in the unnes m these cases ma> be connected with 
the etiology of the condition Further the find 
mgs intimate that antuitrm S may possibly have 
Its beneficial effect throu^ direct mhIblUon of 
this prolan A hte hormone for in the of $ 
patients who were flowing and whose urine* ga\'e 
positive tests at the start of treatment, a dSap- 
pcarance of this substance from the unne was 
coinadent with the cessation of symptoms after 
the course of injections. This finding has re 
cently been duplicated m 12 more cases. As a con 
tiol, tests were performed with unnes from one 
woman who rtcei%’cd no antuilrln S but whose 
flowing was temporarily stopped by curettage 
Thej were ponlive for prolan A both before and 
after operation. 

Novak and Hurd ha\'e already expressed the 
opinion that antnitnn S ma j, have a direct effect 
on a ‘ bleeding factor possibly of h>pophy*eal 
ongm Our early results support their opinion In 
that administration of antintnn S was associated 
with the disappearance of a h>'p<^h>TcaI like 


hormone from the unne Preliminary experi 
meats in which the hypophyses of 8pa>*ed rats 
that had received antuitrm S were transplanted 
mto imma ture females, ha\'e indicated a direct 
effect of this extract upon the anterior hypophysis 
If it could be definitely shown that dyriunctional 
flowing is the result of abnormal hypophyseal ac 
tivity and that antuitrm S directly mmbits or 
changes the abnormal factor there would be a 
logical basis for explaining the mechanism of the 
b«eficiai effect of this hormone without the 
necessity of considering the corpus luteum at oil 

StnOIASY 

The rationale for the employment of extracts 
of the unne of pregnant women in the treatment 
of uterine blctthng of dysfunctional origin has 
been presented Antnitnn S an extract of the 
urine of pre^ant women, was administered to 56 
patients with dy’sfunctional uterine bleeding with 
the following gross results cured 28 benefited 22 
unrebevtd 6 The cesaation of bleeding accompa 
med treatment so often and in many case* bo rap- 
idly as to lea\‘e bltle doubt of the speofiaty of 
the hormone especially considering the variable 
potency of the preparations suppbed A limited 
number of laboratory finding* have suggested a 
due coDcenung the mechanism of this hormone s 
therapeutic action, namely, the possfbibty of a 
direct action on a hypophyseal hormone 
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TTOIORS OF THE PAROTID REGION 

Stuthxb or Os*E Hundoled akd Timn Five C\^is 

JOSEPH ilcFUtLAND 11 D Sc.D Pnn-ujcirun 
Urlfi— LihtrUarT ^ 0«mrBt7 W FoBajlrun 


T his cootribatloQ Is psrtiy a cootlnoatlon 
and partH as ampHTOriim of a paper en- 
Utleo Nlnetj Tomon 0/ the PiJotId Re 
gion in All of \Vluch the Poitopefauve History 
was Traced, that made Its appearaiKE in the 
I mrruan Journal tf tkr Ifedtal Scunctx Decem- 
ber It b a cootinuabon In that it telta 

what has hapipeoed to as man) of thoae 90 
as could be followed up during the 5 >'ean that 
have tioce elapsed, and an arnphiieatiOT in that 
45 additional cases have been studied and iniro- 
dnced In one way or another as what was known 
about them was lound to be oscful 
In each contribotlon I have made use of the 
expreiskin humors of the parotid re^on” befaose 
cjpenerux early showed that few u any of the 
tuiDon axe actoally 0/ paroltd ghrid most of 
them bdng tn hjM* er t« ti Tba Is 

certainly true of the ‘mixed tnmoa 

•ome of « hkh are scercel) adjacent" b the strict 
setae, — as In Sinm s case, In vbkh the tumor 
was in the extenuLi atsditory mattas, — and dooht 
fulK true of cmain apporeotiy carcxoatiatous 
tumon of the regioo, that leave one In donbt as 
to a bethel tlwy ocfan m the gland and mveded 
the adjacent tissues and skin, or in the skin and 
adjacent tissoes and invaded the ghinH. Amonir 
the specimens called “caroDacna the paroUd” 
m hospital laboratories lod surgical records, both 
have repeatedly been met 
In tltt earlier conUdbutlon the whole subject — 
probable origin, nature, location, structure appro- 
priate trentrocnt, and su bs eq ue nt behavior — of 
these Interesting tutoocs was co vered, but always 
with particular stiesi inxa the pr^ocnfnatlng 
grotm of “mlied tmooca.' 

Mr personal obaerratkm and expenence were 
soptuemented by a review of the cases pubtisbed 
in the Dteratnie, total of 359. To them 

are now to be added 45 additkna] cams bringing 
the grand total of cases upon which tbs p resent 
contribudoo is based up to 404- 

Fnxn the dsta fonneriy assembled it was coo 
eluded that the tumors are peculiar bighfy 
vniiible neoplasms, that they are not ahrayi easy 
correctly to identify or dasilfy and that they b^ 
bave in a manner so erratic as to make eorrec t 


prorpoau extremely dlfBcult If not impossible 
Admtlonal data and experience have not modified 
thOM COnduSKHll. 

Surgeon friends who read tbe paper asked my 
opinion and advice about matters upon «hkh I 
cEuld not \mture with confidence. It therefore 
seemed expedient to collect more cases, add to 
tbe data, and attempt new methods of anal^alng 
and n tfliitnj the information thus gained. 

A pemstent endeavor was made to follow-up 
the old cases for another ^ vefln, and to secure 
and foDow up additional cases in which opera- 
tion had been done 5 years or more ago A few 
cases to which openuion was but recentl> done 
have been Died for the ibe and age data. Case 
numbers up to and mdudin| go Mcmg to thone 
reported in the earlier conlmrotlcaL 

It has been more easy to nnd and study sections 
of the rumors than to obtain the case histones. 
.Sometiiiuia no rhniml noiea were availahle, some 
times they were Ingmentaiy in lesa than half of 
the cases were Lbe% at all comnbte. Some cases 
with limited data could oal> oe used in certain 
tabulauoas, because MTine particular datnm was 
useful and had to be ocmtted from others because 
it was larking 

It must, therefore, be remembered that the 
cases menUoned In one relation are not neces- 
artlv the same cases mentioned in others. 

V\ ith coo or two exceptions, ail of tbe patients 
had been operated trpoo, and ipedmcns had been 
sent to the laboratory of s hospital for mkrtr 

3 Ic e^aminatjon ily d scovery of the tumors 
place In the laboratories where I was per 
milted to study the microecopfc slides, after which 
through tbe laboratory record, the case hlUciiy, 
and the kindness of the rurgeocL, I finally traced 
the patient and learned the tubs^uent course of 
c^'enta. 

Tbe follow up many rimfs filled, imtafly be- 
cause of the death or removal of the patients to 
other dtics. Of the manj foUow-up letters re- 
ceived frum patients, not one cipirsKd anything 
but appredaiioD of the fact that some on e was 
Interested in thdr progress, and some of the 
patients appeared to have txro anticipating with 
ileasure the receipt of the semi- annual letter of 


pleasure 

inquiry 
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On page 3 3 of tFe iiT^ginn] paper, there is a tabu 
lation of 44 of typical ^non recurrent mixed 
tumors,' and It will not be without interest to 
learn what has happened to them during an addi 
tional pmod of $ years. Eight of the 44 paUenta 
— CaK5 3, 8, 10, II, 15 37, 40, and 43 — had 
already did of causes oth« than the tumor at 
the time the paper was published. In the years 
that have elapid, 7 more patients have died 
Case 3, patient free from recurrence 9 years, 
death from nephntis, Case 4, patient free from 
recurrence 1 1 years, (hath from pulmonary tuber 
culosB, Case 5, patient free from recurrence 16 
years, death from cardiac failure, age 78 years, 
Case 9, patient free from recurrence 18 years, 
death from cardnoma of unnary bladder, Case 38 
patient free from recurrence 16 years, deith from 
apoplexy Case 31, patient free from recurrence 
7 years, death from pneumonia, Case 41, patient 
free frmn recurrence 3 yean, cause of death not 
known, but death was not from the tumor 
During the same period 10 patients were, for 
vanous reasons, lost to the follow up but it is 
known that m Case 13, patient enjoyed freedom 
from recurrence for 9 years. In Case 1 7 for3>'ears, 
in Case 31, for 11 years, In Case 32. for i year, in 
Case 24, for 5 yean, In Case 36, lor 9 years, In 
Case 33 for 4 years In Case 35, for 2 years 
m Case 38, for 7 yean In Ca« 44t for 4 years. 
There has only one known case of recur 
rence. Case 16 The patient is now (1933) bvmg 
and the imall tumor is being treated with X rays 
In his last letter he reported “domg weR ’ 

Of the original 44 cases. 18 patlmts arc known 
to be Uving and at the time of this wnting 
they were operated upon at pencxis varying fnm 
5 to 31 years ago Cw 36 patient free from re- 
currence for s years, Case 33, for 7 yean. Case to, 
for 8 years Case 4r, for 8 >Tars Case 33 for 
9 yean, Case 34, for 9 years, dase 20, for 10 jean 
Case 3$, for 10 years. Case 18, for ii years, 


TABLE L — rOLLOW UP IN FORTY CIASES 
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Case 19 for i3 years, Case 14, for 13 years, 
Case 39 for 13 j-cars,C^ 7 for 16 j-can, Case 27, 
for 17 j*ear8, Case 39, for 17 years Case i, for 
19 jears Cw 13, for 19 years Case 6, for 21 
years. In addition there are some new cases 
Case 99 free from recurrence for 5 years Case 
97 for 5 j-cars Case 95 for 6 years Case 94, for 
7 years Case 105, for 15 years Case 106, for 16 
years Case 91 for 17 years and Case 103 for 24 
years. 


TABLE n.— SilALL TUMORS— SMALLER THAN A WALNUT 


No. 

Pra-opa 1 

u1t« 

_ 


DUd 

LhdBf 

sod 

nfl 1 

Lost 


RtmsAj 

Imdm, 

rmn 

71 

iM 


0 

0 

4- 1 

0 

Beta 

lUcTmccitaciIly MtatAcd esratoams 

46 

‘ 

B 

+ 


+ 1 

0 

Emlmt 


JJ 

“ I 




1 

+ 

Oraps 


•j 


a 

0 


1 

+ 

Usitis 



* 

7 

+ 


+ 1 


Almond 


6t 

15 

to 


+ 



HkioT7.nt 

DUd scat* lodjfwtkici taddnlr 

*4 

* 1 

J 

f 

+ 



C^estHt j 

1 DIH of sjn».i*iil)y lodmadoft ostaoasranna 
' of Jit 
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TABLE HL—imiOW OF OEDDJAin? SHE— VAUtUT TO LEUOX SUE, tNCLUSTVE OF BOTH 
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TABLE HL— TUMORS OF ORDINARY SIZE— WALNUT TO LEMOV SIZE, INCLUSIVE OF BOTO— 

CantinD0d 



Table I *bowB 40 caics old and new, living, 
dead, and lost, m which the patfcnte are known 
to have enjoyed freedom from the tumor for 5 
year* or longer after operatioru 

CllOWTH OJ THE THMOES 
At this point It becomes desirable to place be- 
fore the reader certain facts regarding the growth 
rate of m i n d tumors that form the basis of cer 
tain in^rtant conduaions, and to tW end w 

the reader to refer to Tables 11 , 111 , and IV In^ 

but * or 3 cases, m which metnc measurements 
of length, bretdlii and thickness were mentioned 
the tinnon have been described m the protocols 
as the “rile oi a walnut,” etc. When ail ^ the 


standards of comparison were hstcd no less than 
16 sires, beginning with a *^pca ' and ending with 
a “human head were found to have been em- 
ployed. It was impossibla to take notice of all of 
these minute divisWs, so the tumors have been 
divided mto three principal divialojia (I) smsU 
tumors (smaller tb^ a walnut), (H) ordinary 
sired tumors (from a walnut to a lemon, Inclu 
nve), (m) larM tumors (larger than a lemon) 

If this tabulation (Tables H, HL IV) be ex 
amined, the tumors w^ be found to have afaviy 
reguUtr overage growth rate. That is to say the 
small tumors had an average pre-operative dura 
tion of about 5 years, the ordinary sired tumors 
of about 10 years, and the large tumor* oi about 
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TABU V — COMPAftlSOH OT fUE AND 


TABLE VI. — tEVaro COUPAEISON OT inrK 


DURATION 


AND DOIAHOK 




I. SidaBo tlu wilout 
» 

i- PJmj 
4- ^ 

^ Anol*. fnOM rn, tad omaf 
7 Crtfwfralt or 



I. ScttHir vtloQt 
>. Wftlnat 
^ Pfcm 
4- £a 

} ^ppie,goo»e cfX, oruft 
7 Gnpvmdt or Urin 


»o ycarv If wo dlTide the tamon into t greater 
ngmboT of taa, the occaiiontl vaHationi in 
growth rtpfdjty icadcntilty intemlfied In kkdc 
panjcahr group retnlt in a tli^t (UKcder vet 
the a\Trage b pretty woD miintained (Tibie V) 

Perhape th« dberepande* in Table V depend 
ttpoo certnin of the turnon differing in Hr>H front 
the othen, the chief differencei being very ihort 
pTfr-opexativt duration (a year or le») recurrenct, 
and ocath of the patient If each cues be elhni- 
oated, the ranlta concerned with mixed tinnon 
akme ihow growth to be pfogt uai v'e and regnlar 
excqit fm- the group of egg cLk. 

TaXATUiKT 

The time-honored trettmest of tomora of the 
parotid region b mgical exosioa, and b ^ gea- 
eraBy pracuced, thou^ irradkoon b being tried 
in an < <*><**** *<<*ig mmiDer of «*«**« and m many 
dicles leems to be meeting with a cordial reap- 
tion in ^ute of the faa that the itraeture of the 
tumor rodly mggeati a very onpromamg held for 
utcc aa. 

The vahie of any treatment can be estimated 
only by the raolts obtained, and the stalistks 
pabUthed are m complete accord in finding that 
the exdxioo of thow tumora falls In from 15 to jo 
per cent of the cases. Bat notwlthstaoding 
hlj^ per ce ntage of failares, and, perhaps on ac 
count of than, the method U not only coodooed, 
but padenta are urged to undergo tM opertUoo 
at tne earliest pcwible moment, first, because 
soooer or later it will be mevitable eecood, be 
cause a small tumor b simposed to be more eaxDy 
and certainly eradlcatea than a large cme and 
third, bemuse if neglected the t um or may rhany e 
frocn a benign to a malignant cou rse. It may m 
well to coraldcT to what extent these oplidans 
are Justified- 

L TFiuf vUl la lit *€twti tf no tnat 

mtnl ht iustltvied^ If a tn>lcaJ mlreH tumor, u 
Identified by iti years of duration, ita locsnon. 
Its c ucuu aorlptloa, and Iti histological stmetore, 
gradual growth through many subsequent years 
U a fairly safe prognosis. ThOT b no hurry and 


tebef from the deformity is the chief incendve 
to do something 

IT Whelww ha f pat ns Utt rttnll trtcimoiUf 
InadiaHon, What we know may be of BtUe value 
because not enough treated patients have been 
obasTtd long enoush to permit sadafactory com 
parboD srith the oldo and moce widely practiced 
m^lhrvl of tUTglcal wrrlitnn. 

Ca«e>4 7\« tnmtvas open UvclyituMveil sad X ny 
tnsmwBts nbaeroendy ippfird, At tbs cad of 10 ytsfs 
tben bad ben no rtCQnwKt. but tbst UwfastcecmncAiy 
banicss aitboat Hicb tnaanests. 

Cue 46. The toiDoe, opsntinly itiso T td , reenwed te 
0 ytan sn) 6 months It wucheeXHtsy tRstatssts, sad 
for 7 ytats bss rtoisbcd isffliriasd Is dn. Tbst sb) 
snnwtWs hsrpmts so h docs sot prow that 0» Imdk 
doa ns luefu 

Caaetd. Tbetamor opcnths}yrwDwrtd.ncBmdsfltf 
e yaa, ns sgab rtm e rts d b iffo, alts vbhh ladhuu 
tnatBcnti nre ftns Tbm bu bias w raUun b t*9 
years, «bkb b tee sbort a thea to uu anthbg. 

CassSj. Allsr Una opersdrs KasTvalf b 1905 1915 
■u] Qsj seres Xny trestusti was brsa aithent 
cflect the bum to sad tasOy caased 

Csu SS. Alter scixical rtxooral b iQoq sod iw sad 
repeated X-fsr tmtuesti, tba padeit not harbe Ib' 
[aVred, died of lb* tumor 

Cam so Alter sotiIcbJ remorsl of tbs tumor b iQij 
and Qss. the btwadva X ray tr^ 

BMOta. There hu baa do reCarn of the tumor (iQji) 
Other mraoa. hrica remored, have also failed to retsra 
for pariocti of o >^an, wbm do X-tsy treattpeati wm 

From this amount of evidence it b (hSkult to 
conduds that anv benefit to the patlenta accrued 
frcDS the imdlaaon. 

Stppcai adsion. It li, of coorse, iini»«fl)le 
(or the patholodrt to knerw about the converw 
Uoaii that go ouDetween the patient with a tmnof 
and the tui re uu whose advke b sou^t, but the 
nanal remit B an operation at wbkh the tumor b 
removed- Proumahly the pedent desires to be 
rid of an inoeasing j^yiicnl deformity and the 
img eoo to free him d such future trouble as the 
prescoct of the tumor may cntalL After this radi- 
cal treatment, some 70 per cent of the patients 
with tumors are nerer seen again. But yo per cent 
of the tumors recur 
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On page 34 of the earlier paper, there were tab- 
alatedig case* o! tumor* that had recmitd 
at that and It may be of Interest to know 
what has sinct happened to them 

In the 3 c»M»— so, 54 , vsA 56— death occtirrtd frejn 
f.Tw* other t>ttn the tiiioon before the pubilctUcn or the 

^ 5 ?^lhe 3 cue*— death occurred alnce public*. don of the 
paper from aa*e* other tlian the tumor— tn Ca*e <6lrotn 

abdotEdual cartlnoalf not coimected with the parotif tumor 

end 5 yean after It* ranoral and with no recurreoce 
Caae 61 from "acute bdlftttkm," whbout any new recur 
fence In so yean Case 47 from cardiac failure at 78 
years of a^ and after 16 yean of complete freedom from 
the tnmor 

Three cases are known to be Ihdng and srithout recur 
rtace* at preaent Case 48 Case 40, patient hu had 15 
years of freedom since the third operadm Caae 61 patient 
hu bad 10 yean of freedom tince the second operadm. 

One ca*e--46— the tumor wa* first r an o red In ipi4, 
there wM a recn m a c e In 1914, aod althoueh energetiaJly 
treated with X rays, the “lump remslnt." 

Two cases — 53 and 39 — patlmts have died of the tumoia 
after repeated recurrences. 

S eren case* — 45, 31 3 * S 3 37 60 and 6 3 - ha r e been 
loat to the follow 

The urgency 0/ the operaium Should my p* 
tienta be advned to undergo immediate opera 
Uon? Before this question can be an a w ei ed it is 
necessary to recall that there are certainly con 
cderable differences among the tumors, the most 
notable being In the length of pre-c^Krative dura 
tion, those known to have existed for yetin usually 
shoiring a mi cr os c op i c Btroctnie of “mixed 
tumor*,' those the duration of which is expressed 
in nteniks an atypical stnictorc more or less closety 
resembling car dn cans. 

a. Slcfwly gramng turnery Let It be siq^poeed 
that the tumor is small, has been recognlxed by 
the patient for 3 or 4 year*. A* ha* been shown 
In the tabulation given, such a tumor usually con- 
tinues to grow slowly, doubling it* riie every 5 
years or so. There ne^ therefore, ordinarily, be 
no hurry in re m oving it In »o fax as Ita growth i* 
concerned. On the contrary, there may be ex 
cel lent reasons for not disturbing it 

One of the most dis treasln g acadents that may 
result from tbe operation is the destruction of 
the facial nerve that be* in close Juxtapodtlon to 
many of tbe tumor*. Two case* among personal 
acquaintance* fllustrate this compUcatum. 

Miss C, — t chsrmlnj ^)In*ter good to look at aod 
tV J Igh tfal to cotrrene wltii, dhenvered a "hsmp bcldod 
the angle of the jaw It wu oo larger than an ahttond, tsd 
could only be felL not seen. Alarmed at the thoo^t that 
it wa* a tumor ine stw^t advice, ■nd leamlng^hat the 
oycat loof of the removal would boperfectly caw and aha- 
ple, penidtted Its performance. S£e recovered from the 
amcsthetlc to find the wbede right »I HU nf the face hopdesdy 
parahfsed, and ectropion toon occurred. Subae^ait "lift 
tag of the fact" was twka tried with Bttle fanprovement. 


■twl for 5 or more year* ibc has beai diatreaied at what ihe 
•etabhermlnor and h« friend* at her changed and on 
ilghtlv appearance. TT»d the operation been deferred a 
■weflisfi m^ht DOW be apparent where the tumor was tit 
oatedfbnt her ff* would retain It* vivaciou* and cheerful 
eipiesiloa, and the would have enjoyed yean of happiness 
Inst^ mental anguish. 

Mr J IL — Case 47 — had a imall cy»t” removed from 
the parotid region It re tim ed almost at once bat grew to 
tkn^ that at the end of w yean it was only of walnut the. 
It caused what ^ coniidered to be an untlghtly sw ellin g 
and afUi amsoltallon It was opentiTely removed- He 
lived 16 vean with fadil palsy and ectropion before he 
died fudoenly aged 78 yeaiv 

Six of the patients of this senes (4S» 48, S6, 10^ 
47, and 83) axe known to have suffered in this 
way, only one case, 83, having made a good re- 
covery A “lump ’ upon the faM would be vastly 
preferable to the dlitresa of facial palsy with 
ectropion. 

A second accident, *alivarv fistula, 1* rare, and 
only one of the patient*. Case 3 complied 
abt^l it, and about an operation for its cure hav 
mg failed. 

Is ii net tmpirrUtni to operaie vhett the turner « 
mall because of the greaUr ease of operation and 
the cenpiek remeral of the tumor more caiatnf 
In this case It would seem as though the chief 
crltenon of success must be the prevention of re- 
currcacc. 

Among the tumor* of this senes c onc erni n g 
which the data are available recurrence* occurred 
In 30 per cent, fatality in 13 per cent among the 
clinically and microscoplc^y “mixed tumor*,’ 
the recurrences were 35 per cent and the fatalitlM 
only 3 per cent 

Cunoualy enough recurrence* are more frequent 
when the tumor Is remot'ed while small In the 
tabulation showing the tumors arranged accord 
Ing to sixe It will be found that in Group I, tumor* 
emaller than a walnut there are 7 of which 3 
recurred, iB 5 per cent, in Group H tumor* of 
ordinary size, tnere are ji, of which ii recurred 
31 5 per cent, and in Group lU, large tumor* 
there are 13 of which 2 recurred 16 i per cent 
Thu* it seems that the smaller the tumor* are, 
the more apt they are to recur 

If It be objected that this make* no allowance 
for the prob^le difference* In tbe nature of the 
tumor*, It must be remembered it Is Impos- 
sible accurately to determine the nature of tbe 
tumor bclore operation, if It can be done at any 
time. 

But a vnimin g that a abort pre-operative dura 
Uon and an ambiguou* tnicroscroic appearance 
characterize tumors to be regarded as malignant, 
and eliminating them, the ratio will stand thus 
Group I, small tumors, 7 with a recurrence*, 28 $ 



XIO 



pa cent Oroap H, tunx in, 44 with 7 

recorreocei, is-ls per cent Gtoop in, bxj# t»i 
wn, 13 with X twitttica, i6.i pet cent, » 
tbmt On tuo* boU> troe — the highest percents 
at namaKt moltt from opentknu opon tbe 
mtalia tomon. 

h. Kapf^t grmeiM^ tuim Let h be supposed 
tbst tbe tumor smlil or of orrlmsry die, has 
appoued tod givwn to Its present dhxKmktoa hi 
s ye&r or itm, thoukl U cot then be pracapdx 
removed? It a such tomcpri chat gn.v ^ gtiau 
est uxdety to sorfeon*, vbo ttwsyi totpect tbon 
of maUgnant dbpndiian. What b tbe evidenot 
that n^ditr of erovth u Ladkathv of maligoaia 
trodesc^? Table VTI may sfve soTiie laloRna 
ikm oQ tbe subject. It ctmta&s aQ of tbe ttmnn 
of rs^ grenrtb, and »o all tbose tbe curfcon 
would certainly have recocoDended !ca imme- 
diate opentkm. In bov far would be have brai 
correct? 

Hoe are 9 cases tn all of vhkb tbe growth was 
aUtjed to he of k« than a year In duration and 
hrnce onder smpidoa of malignancy Of tbese, 
c behaved u beniga tmnoca, althou^ 3 had a 
Ustokigkal street ure appaxesrtly iDcoEoistestt with 
ewbaprogoasta. It b most lotetesthtg to eee that 
the nowtbi in Cases 97 ih, 44^ 74 and 67 that 
sborw ordinarily have tahen 10 yeara U> reach 
the dns at which they came to opermtlon grew 
to those dees In an average period of 7 Kmootha, 
witbont any evidence of malignancy Tberelctie 
as Im than half d these rapfoly growing turnon 
proved to be maSgnsnt, rij^ty of gr o w t h k an 
tnseaire rokie to Icfkrw 


tytBp&osutna, bat tbs Mdeotwtsdfvc, well, cid with' 
Ml msneac* 1 ytsn sJts oss op(ntlei& 

CmOo Tt,* pT.»<V lUw m Vt r 

am*, fawt tk* psiVu was sQ^ wdL snd vlOnt reev' 
ran to yesa dta om o^cnOn 
Cam 7* Tb* ftowlh, w^ca asnlsed nlenscojicaBy 
siswurd wdoteuiooi, bn tbccstkBtQrtd ibyssn, 
wllb so nouTTSC* ahrt cn* oMntm. to <fi* of cfmrwh 
of the 

CsM 7 j The powth *{!f>etiTd csRismstacB,'' bat 
the padisil bred 0 ytan. sUh bo r wau res c e tfta oo* 
openUea, to ^ of tabercokslt of dw Iocl 
C sao 7v Ihe (jowth kppesnil araaenton, bot 
(he psnial lived n yws, with bo rt um ee i e din ou 
opnerita, tad «u iho loot. 

Ca« fi. Tbs pevth ipresird c s tetaa ns tBi,* hot 
ths petkat Sred 9 :7esis, with bo wag itsc s slUi coo 
ofxrtdoa, sod was b^ bs laji, 

CsM 7^ The pwnh to be tsrdantt, bet Iht 

pedal hr«d 8 TBm, wUh so farther re i 3 mea. e, tfCer 4 
Mcmd nmatko tad t* Urfse ud wcH fa ojr. 

Case^ ThofTVeth scMwnd to booidwBBa, hot iho 
padestAwd | jauv emi so farther ncomm, il to i 


aa to what la meant by the term maUgnascy 
as ft la applied to these tumors. The mlCToscci^ 
ordtaaruy tbe authority on this subject, faib. 
Thua 


Seven caaea of apparent^ nuHgnant tomm 
cured by uns or two opgatkns is a high rate of 
cares and It may be t^t the w j g e ca a art to be 
axDgratubLted upon theft sncceea, but su qJck ta 
must rest upon tbs lesuhi betnuse of the uncei 
talnty d the microscopic dkgrwfa 

In 13 other casea, mkxosrapkally itaemUing 
caitfnocEieta the patieata have all <Sed of thch 
turnon, uadet fondtitoos and in a period coodst 
cot with that diagrweb This gKts a total of at 
cases cf ■ eembtp y maUgcast tumora, of wbkh 
40 per cent did not and 60 pet cent did, behave 
as iDCh. 

From an examination of the fatal cases, one 
cannot esenpe tbe omrictloc that tbs benefits 
of operatkm serai to bo very small (Table VHO. 
as most of the cases tito tumor progreaKU 
p ro mp tly to Its &tal tomlnatloo. 

But this subject tnuit riot bo conchided wftboot 
ratPtlrsi of s cases in which the smg e oB S take 
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C«M 

EU 

Doatk* 

Tn*tB«st 

Rmh 

tl 

Wtbat 

I BO. 

Eie^-B 

Pladof am b t tlttb Imi t>*s 3 yn. 

40 

Pisa 

iS BM». 

EsdilM 

Dbd bm*<E*U}y otbe op<nUoa 

rr 

Ea 

4 BO*. 

bdate 

Ktcnmd 3 ttimti 3 bbc ofontiou, Aod la 1 yn. 

I auatk. 

So 

L«a« 

Tt BO*. 

Zsefata 

Died of Om Omar to * ytf--feo*rx2 ctndaoDu 
taib 

*7 

Ijnm 

8 an. 

EiottB 

Dbd ei tb* Om b • yn. 

U 

T«o tA 

•0 yit. 

ZnWa 

Pbd ei tb* OoMT b S yiL 

ss 

Oruo 

«J TO. 

EnUee **d X.n7t 

m*d b tb* tKoo* b 3 yn. 

7» 

? 

8 no*. 

EeoMib 

DUd •< tb« tax* b r yn. 

n 

7 


EkUm 

Died oT tbe tax* nttUnyr 

t> 

7 

It BO*. 

EkMq* 

Nmr bqmTcd, dbd 0 / tb* tamor 

>4 

7 

tyo. 

ExdikB 

DIfd ei tb* Osxx b * lev mecth* 

u 


*yrt. 

FidiSna isd 

DIad etf tbt tsner b igid or sprj 

•g 

7 

7 

FTTiJrm igo* 

Dkd ai tba taaer b lei* tb*a * yn. 


grett pride, and to which they point as triumphs 
of Buigery 

Case 76 The tmoor In s yean crev to the tixe d an 
tad WM opotted opoo fai 19*0 tad tgthi, for recaxrtnce, m 
t9U- The dsoe reaaoved htd a bJkokr^al $ppartaco 
•0 rimfltr to ctrdoomt that It wu onhesitttlogly ao 
fied. The patfcot, k nrer ef la IMog tad well (193J) 
STcanlttET 

Caae A wiinnt-elaed tainor wtt removed la 1917 
loDffwed by operttiona (or the resoortl of ni 

19x9, 19*0, tad t9t> The tumor wta flmlitdy onhealtat 
lagly d ta i ifitd ts t ctrebomt, bat tbe patient wta Qting 
•ad wdl, tad worklnj as a tmck-drlrer In 193*, 9 year* 
Ittet 

Do t h ese cases mdlcatc malignant tomors cured, 
win they return later, or was the microsaqik: af>- 
pearance deceptive and the tumors after all of 
low grade malignancy? PerhaM future observe 
don win tdl 

Is o^ofKMi rtaUy a ustful proaduref If , as haa 
been shown, opeiarion is not argent because the 
turnon usuahy have a regular and slow rate of 
growth if it is more difficult successhiny to eradi- 
cate them when am all than when la^ If there ts 
always danger of damaging the facial nerve and 
so occasioning greater defonnity and mbery than 
tfe tumor its^entaDs if rapid growth Is no index 
<M malignancy, if the mlcTMco^ appearance of 
the exc ised tissue oSers no guarantee <rt exemption 
from recurTcnce, and in many cases Is uncertain 
as to malignancy and prognoris and if the benefit 
comerred by erdaion in the cases that turn out 
to malignant is very slight, why should the 
suigic^ excision of these tumors be practiced? 
Only because it is generally supposed that the 
70 per cent of cases In which no subsequent symp- 
toms are manifested, are ewred Butkere, a!^ 


arises a great uncertain^ Who is cured and 
when? For exa mple, in Case 48 there was a re- 
cuiTtnce after 6 yeaia of fattdom from the tumor, 
lb Case 53, after 7 years of freedom, in Cw 46 
after 9 years of freriom, m Case 49 there were 
three rtcuirencta alter 11 years of freedom in 
Case 45, there was a recurrence after 13 years of 
freedom, in Case 47, after j 6 years of freedom in 
Case so, after 30 years of fre^om. 

If any one of these patients had died during the 
pcrhxf of freedom. It would have been supposed 
that the disease was carerf But not so, it recurred. 
The discovery of the long interval of freedom 
after which recurrence ml^t occur was the chief 
reason for continuing to study the tumor in prep- 
aration for the present contrmution 

If the tabulation on one of the pages, 

showing 19 cases carefully followed, and known 
to be living and well at the present time be ex 
amined, it will be noted that not one of them has 
outll>*ed the posrible period of recurrence as mdi- 
cated- 

Rtciprtw* ts ths honibU rnsnace of Ae parotid 
tumors There is no certainty of exemption from 
recurrence, and once It happens, the rbum-of 
to be that it will be reputed again and aggln 
There are several theoriM to er plwtn re curren ce 

I In addition to the tumor that the surgeon 
sees and carefully removes, there may be other 
and smaller ones that ho docs not see (multicen 
trie growth) and that later develop to notice- 
able sue. Under these arcumstanecs the recur 
reoce can be regarded ^as an entirely different 
tumor, and may not make its appearance for a 
long tnne as shown in Table IX. 
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T\BLE DC.— RECURRENCES 



It Kcnu nnKkdy thit recamncei tt ncfa 
Intervtlt cAn be othg tb«p oew tamon Arlaiof 1 q 
the same mtnner as the primary tumor did. 

1 For any of Rveral reuooi the mrg e uu may 
Qot be able to effect a complete endkatloD of 
tbe tumor and, knowingly or unkoowingiy leaves 
fragments that ccctmue to grow and perbips to 
invade. The following cam may be In 

this way 


CsM ;<) Fint epentiae g 5, w ca ad (9 aeaths 1 
9M tmtil i9*9~-oKd of tbs tasw m tgjt 
Cue s rbM 9 e, secoad 9 t. Udrd 

(oortb 914, fifth 9*9 — hu liDoe tfred < ytui w(t 


^ If the capsule of ths tumor be opened dor 
Ing the operation, tumor cells may be transplanted 
and produce rccUTTeoce. Thtt theory b supported 
by me sorcmful culdvatiou of “mixed tumor 
tissue ui vitro Prompt, coeacapsolsted and tuffl- 
tratlve types 0# jrtn^ might Mccpected under 
these drcumstanccs, and it may Im that toms of 
the cardnoma like tumors thus arise. If the fol- 
lowing ambiguous to mors were mitpher s of the 
mixed tumor class, the implantatlan of their cells 
at the time of operatka may account for what 
subsequently happened 


Cue n Thk ttnDn- ncnnrd 4 tkoo ia 6 mentht sod 
fltllly 

CtM Si. The ogienticB for rasorsl (he tnnuc 

coetiiBied toirow sod vu fitsl 
CauS* lMpatientDeTvitDpiimdsfteTth«cipentfa» 
■Tw( (Ued cf th* tvtno T 

C^ue U After operstkai th* tmoor bew to fmr tesla. 
St aocs. (Thk wu on* cf tha hsid csrtilsflacna Tsrades 
of ‘' wir ed Um or 


The escape of the tumor tbsim from Its capsule 
through tnrbktn for bfopsy mmmsrinn or at 
surgical e xt ii io o appears to modify the type of 
growth b some case* by penn’ttlng inffltiatfiin of 


the suinjundmg tissuea. Such a change aeemed 
to have taken pWe In Case 59 The patient had 
a tumor of c years’ duration which was removed 
in 1915 and proved, upem microscopic entnlna 
tlon to be a mbted tumor It was deserfbed by 
the pathcJogist to the hospital u a "fibro-choDdrO' 
circocDa of the parotid. In 9 months there was 
a le airt e u ce th^ was removed in 19*6 In 1918 
I examined this patiot and forsd a Kcond recur 
rtnee of hen's ea rise, most of the surface of 
which was wdl oeffned thou^ at one or two 
potnts it seemed vaguely to mffltTate the tar 
roQDding tbsuts that were rvoBen and £nn Eke 
cardnoma. Another ezdsloD was performed, and 
though parts of the surface were found to be ctrr 
ered with a capsule, the uncovered portions Infil- 
trated the adjacent tissoct. With the exebed 
tumor there came to the laboratory a rounded 
body s uppo s ed to be an Invaded lymph node- It 
was, liowever a separate wnsn tumor mats with 
Dothln^o sugges t that it had ever been a lymph 
node. The patient died, In 1931 of the tumor 
which had not ^ven metastasfa so far as could be 
detomined. Unfortunately the desciiptioo of 
what happened fa vague — The tumor grew quite 
lar^ bvaded the oeWt to that the eye protruded, 
and she died when it went to her brain, 

IV mztd lunun Itccwu maJipuai in Un urns* 
•f trcnsftnnin^ tnU sanomfia nr aniumclaJ Id 
^ fanner tMs questloD was coosldeTed 

at consldoahlfi length. The tumois supposed to 
have bemme urcocnatous did not behave as sar 
mtnalTi usually do or tbose supposed to have 
become carcinamatoas as cardnociata usually do, 
the (H ff eTmce in behavlcir brk; the extreme rarity 
of metaxtaaes. 

It fa very difficult to overcome the prevalent 
dlspodtloc to dasilfy all malignant tumon u 
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meniben of odc or the otlicr of the thne-honored 
groups — carcinoma, or tarcoma. There arc ccr 
twinl y malignant tumors, non metastatic (gho- 
mata) and metastatic (mclanomaU) that cannot 
be to classified but are a law unto themselvca, 
and pethaM these ‘mued tumors ’ bdong in a 
category cn their owil 

Wien it is considered that no one who has had 
one of these tumors can ever be regarded as ex 
empt from the danger of recurrence, that a tumor 
thiit had occasion^ no other disturbance than 
that caused b> its physical bulk (siae of an olive) 
for as long as 30 years (Case 50) when excised, 
was followed by a recurrence that grew rapidly 
to the size of an orange that in Case S8 a tumor 
that had grown for 15 i’cars to reach the sise of 
an orange and In Case 55 one that had required 
ao yean to reach the of two fists when opera 
lively meddled with assumed so violent a conrse 
of rec nr Tence, increase in volume, compression 
and obstruction of adjacent passages, ulceration, 
and necrosis as to prove fatal in 2 years or so, that 
these turnon if injured, are apt to underro necro- 
sis, ulceration, hemorrhage and infection from 
which there is no reco>'eiy and that in the great 
majority of cases the ill effects are entirely lumted 
to the region in which they grow, it seems not 
only reasonable to coniider them malignant, but 
as characteiued by a peculiar and mdividual type 
of malignancy quite different from that of more 
commonplace growths. 

Mixed tumors of the parotid do not, therefore. 
bte^nu malignant, rather they are malignant, 
though this IS true in varying d eg r ees in different 
cases. 

If this view be adopted it will be easy to under 
stand Komhllth s raix* of a mixed tumor of the 
sub m a xillar y gland, excised and twice recurrent, 
that was follow«i 3 years later by the appearance of 
metastatic mixed tumors of histological structure 
exactly like the primary tumor In the lungs and 
many other organs. This tumor ccrtainlymd not 
become malignant, it was so Neither did it un 
dergo sarcomatous or caremomatous ‘ dcgencra 
lion, — it was and remained a hnixed tumor" 
of the cylmdromatous type- The same is true 
of the only case of metastasis that has come un- 
der my observation (Case 115), that of a parotid 
region tumor with an enlarged lymph node in 
the neck, llicroicopic examination cn the lymph 
node showed a nocule oj mixed tumor — not of 
caicmotna 

Door the age at ^skick tkt tumors fird appear have 
any hearing on tketr suhsequoni behavior f ^nie avafl- 
tble data upon this subject are shown in the fol 
lowing outline 


L l,»n-rtcnrTtnimixtdUtwun 

40 cm*a avertp: 34.5 7»r» of at drat appear 

■tww of the tumor — 

•XUnlmnm Mft — 16 yttHl 
XTirlm iim age — 67 yean 

TT Rtoarmi mimd turnon 

10 cases averap; jo yean of ajt at first appear 

■nr»» of the tumor — 

Mhiimam age — 14 ye*n 
Jlaxnnuraage — 44 yean 

m Rsptaiodlyrtcnrmtmljal tumors 

5 cases avenge ai q yean of age at the fint 
appearance of the tumor — 

Minhnum age— j yean 
Maximum age — 50 yean 

IV /dial (area oj aff kinir 

11 casea average $a yean of age at the fint 

appearance of the tumor — 

Mmnnnm age — a6 yean 
Maximum age — 75 yean 

At first this tabulation appears to be quite in- 
triguing m the first three groups it seems that the 
earlier the tumor appears, the more trouble it is 
likely to give. But the figures may be of no im- 
portance as the extremes in each group show 
great divergence, and Group IV with the greatest 
am of primary appearance and which, therefore, 
should be the leut distressing, is made up of re- 
peatedly recurrent fatal tumors. But the number 
o! tumors upon whkh the computabon is based is 
not only too small to give accurate infonnatJon 
but the variability of the tumors themselves prob- 
ably makes the computation valueless. For ex 
ample If, because a patient s age is 42 it were 
that his tumor would probably prove 
t and fatal, the probabilitj would be 
compIclel> offiet by the fact that m Group I m 1 2 
of 40 cases the patients are above 40 years old. 
If, on the other hand the patient being only 22 
It vrtxe inferred that the tumor would probably 
recur agam and again, it would be made cqoallj 
improbable because m the same Group I m 6 
out of 40 cases the patients are less ihavi 22 years 
of age. 

Is there any means by which a tn-ognosu can be 
reackedt If it be admitted that all i^ed tumors 
arc potentially malignant as lias been suggested, 
it is not with reference to their bcnignam^ or 
mabgnancj that the prognosis is desn^ but with 
reference to the probable degree oj the nudtgnancy 
in each particular case. This matter was con 
sidered % years ago and the conclusion reached 
that if the tumor has reached a size bnngmg 
the patient to operation in a year or less, 

If the tissue removed appears ‘ caranomatous ’ 
the prognosis Is ominous. 
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I Tnmon of ibc parotkl region, unlike nust 
other tumor*, vuy greatly In hlitokigical atruc 
tirre and cilm^ rnanifcttation, without auj con* 
itftnt coereipoodence of the two by which accurate 
daignfwe* and prognoae* can be arrived aL 

1 Tnmor* of the mlcroacoplc itructure aop- 
poaed to be tj'Wcal of “mired ttrmor” frequently 
cauae death alter repeated recurrence and infil 
trallve growth, but ver^ rarelj with metattana 
to distant organs. 

3 Tumor* of mkroacoplc itructure indisUit- 
gimhable from crcoma or cardrKma, after sfin* 
pie exdsion appear to be cured. In that the pa 
uent* remain inyood health for m*n> \’ear*. 

4- After evciSKm of any type of parotM toosor 
recurrence may take place at anj time op to 30 
>-<ar*. 

5 Thit make* it difficult to be certain that any 
case b cured. 

6 It also makes it certain that the tomora are 
malignant In themsehTi, and not by \irtae of any 
ttrcomatoui or cardnomatom degeneration. 

7 Except iQ the rareit casea th^ ti no metas- 
taib, to that the t>'pe of roahgnaney b peculiar 

A The “mixed tumor* ha>T a Lairly regular 
rate of growth that b crdfnarfly very ifow 


9. Occasional tumor* of rapid growth are not 
TtctcMarOy more dangeroui thu other*. 

10 When growth b so rapid as to bring the 
patient to operatloQ within a >Tar and the ex 
cbed tissoe resembles carcinoma, the prognoab 
b bad. 

(I Tbe age at which the tumor appear* has DO 
bearing npoo benlgnancj or malignancy 

11 It IS not advbaliie to operate upon tbe 
tumors when small as the smaller tumor* are the 
more ant to recur 

13 Such data ai are here offered *unc*i that 
excqjt to improve the appearance anoease the 
potient • mind- it might ne Just a* weQ not to 
operate upon these tumor*. 

14. It wtm*, a* uxnal, that \-ery little benefit 
to the patient* has accrued from operations di- 
rected toward the rtmovnl of the nqjidlj malig- 
nant tumor*. 

15 Irradiation has not j-et been shown to be 
erf any benefit. 

16 Whatem B to be decided upon, haste b 
probably never Moj mrj and when operation b 
coDtempUted the acoduta of bdal paby tall 
%aiy fistula and rtammee tboold be csjcfully 
coomd e red for fear that more harm than good be 
done 
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THE SURGICAL TREATMENT OF RECTAL TUBERCULOSIS 

W A. FANSLER, ILD FA-C^ , Miiott*rotw, IIdotmota 
A**utitFn)fe*wrrfS*r»try UrJTwAy erf CoowhlM Gte 1^ 

C K- FETTER, lU) 

frfTiW Kokfamt Phyiktu. On Lakt Saiatorion 


I N 1034 the Department of Proctology of Glen 
lAke Sanatonum for Tube rculoalswaa created. 
The average register of some 700 patients has 
offered an interesting field of observation during 
the post 8 years. Tbepauat} of accurate records 
and laboratory data on rectal tuberculosis and the 
vanatiQU of opinion as to itsfrcquency and method 
of treatmcntwasstartlinglyapp8rentuponin\'eaU- 
gation of medical literature avaflable at that tune. 
I at once determined to outline a definite plan 
for gj-stcinaticall} slndjung cases at Glen lj»ke 
In 1Q26, Doctor Fetter bwrame associated with 
the staff in a full time capaaty, and since 
that time has been my co-wcuker m this enter 
pnae. His lasting enthusiasm and UrelesB energy 
nas made this work possible. This present paper 
15 the fifth presented on the subject since 
and It ii mteresung to observe that the cemdu- 
nons recorded after 8 years of study, vary con 
tiderably from those recorded In 1935 It is iikcl) 
there may be some change m our present ideas, 
but we do feel that these 8 years have enabled 
us to deiermme some facts which axe of permanent 
\'alue 

For the purpose of determining whether or not a 
lesion Is tuberculous we use the three following 
methods (i) the inoculation of a guinea pig 
with pus from the lesion, (3) the inoculation of a 
guinea pig with tissue from the lesion, and (3) the 
microscopic examination of tissue removed from 
the lesion. 

In the first two we must always consider the 
possibihlj of contamination with the tubercle 
badlli from more distant foa, hence, we cxmsidcr 
the last named method the most valuable, and the 
odI> one not sub}ect to the possibility of error In 
85 per cent of our cases the diagnosis was made 
from nucroflcopic sections of tissue and m only 
4 per cent were moculation methods podUve 
where tissue examinations were nmtiv'C, The 
enfenon acceptable on proving thefesion tuber 
cuJoDS a the presence, microscopicall) of actual 
tubercle formation More recently we have felt 
in certain itay early cases that a microscopic pic 
ture termed tuberculoid might possibly be in 
doded 11 conduBie evidence. In fhwi case there 
is an infiltration of lymphocytes and epttbeloid 
cells, which ha\e not grouped themsebes fn true 


tubercle formation, but arc scattered throughout 
the section. The epitheloid cdls are diamond or 
club shaped, and occur am^v or in groups, and 
are often surrounded by l>TDpboid cells. Special 
stains occaalonallj show tubi^e baeflU around 
epitheloid cells. 

Surgery is indicated in rectal tuberculosis Iot 
two reasons first to relieve the local condition 
which 13 often painful and second and often more 
important, to lessen the load of tuberculosis and 
infection which the patient is carrjung As an 
emergency measure such as drainage of aJi 
ebec^ sur g e r y may be indicated almost r^ard 
less of the pattot’s general condition As a rule, 
however, surgery sh^d not be attempted unless 
the patient B m fair condition and there is rea 
sonable certamty of the wound healing The 
probability of the c^^^tive wound healing can be 
determm^ quite accuialdy in advance^ the 
amount of fibrosis present m the lesion. Fibrosis 
b nature s method of bealmg tuberculosis, and if 
It IS present to considerable m the rectal 

lesion, one may be quite sure that the patient is 
caring for ha tuberculosa elsewhere, and that 
any operative wound will likewae heal promptly 
This fibrosis indei * is most \'aluable in deter 
mining the ad\-aabibty of surgical interference 
and tfc prognosa In a given case. 

The following outlme shows the chief typics of 
rectal tuberculosa and the advisability of oper 
ating, or not operating 

I Penand cuJeneous tuberculosis Thfa group 
may be divided mto 4 claaes (a) tuberculous 
anal ular— ^varymg amenmt of fibrosa pre se nt, 
usually operable, (b) tuberculosis cuta orifioala 
— terminal cases, fibrosa usually not present, not 
Wcrable (c) miliary tuberculosa of the sn^l 
stin — tenninal cases, fibrosa usually not present, 
not operable, and (d) lupoid cutaneous tuber 
culosis — fibroaa present always cperable 

Fcrlanal cutaneous tuberculosis a rare, there 
being only t8 cases In our senes as compared with 
igi cases of abscess and fistula Of these 18 
cases, IS had tuberculous anal ulcers. In the 
primary stage, it cannot be definitdy detertmned 
whether or not anal ulcers originate m the ulnp, 
In a typical case, the patient complains of definite 
pain, and perhaps some bleedmg on defecation 
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TABLE L — afSUlli OT PEAHIECTAL ABSCISS 
AND liSrUlA IN ANO 


TM»1 CMC! 5* 

iLecDcili tudequle, tluon out 19 

!■ reiid ii Kt >9 

AwiltiDc tii/ptrj 6 

TenmiaucMO 

PktlBits <ipefmted ipoci 104 

Perantifc oi m*W 71 

PecEStmft at lauia *t 


Afe imofc, 18 to 7 ymn trmf* 3 jolii 

KnmIi]*,tKwi iTvetls t tunpU ansi gtriire. If 
on ti e* ted, the patient may cootimie to compfain 
aixl upon a taxed rymtnahfyi 4 week or two 
later there b found a ragged indurated, fiery 
red nicer at the aite of the pre\-loua Kmple osnire. 
Fnrlher eramlnaticm nsual^ rrve*l«t& iputiuii 
of the patient to be deddeoly potitn-e for tuber 
culoala, irubcating the pjeae a ce of an acm'c Iciicnk. 
If imtrtated, these ulcera become In appearance 
more like the chronic type of ulcer Att^ttagc 
we may be uncertain at to whether the le*k>Q 
origloated m the akin or whether the origioal 
InfecUoQ was u the rectal mucim of a crypt of 
\Tnrg«gnl Instead of peDetrtting to the deep 
itroctnies and forming an abtceti and fistula, the 
Infection extendi aopatiaallv and tnTolns caily 
the anal skin m the oleeramT ledoo. 'The teilcD 
uttmllr occori In patlenta with slight or only 
moderate reiistacice to robereulota. 

Taheradfrit adu entaaJu occ ur s u the mo* 
coot membrane and ihia adjacent to the anus to 
patients having no resiftance to tuberculosis- It 
appears as an ukcr p r ug r ea rively mvaiive in 
cnaracter destroying and Mcnetitnes mocoea, 
but not the deeper ttroctures No fibross b 
present and the coruHtlac occun as a terminal 
CDcnpbcatiacL 'There were s cases in our sene*. 

lIQiarf tuberadans ef the anai thm occurs in 
Cdojnncoon with highl y virulent and rapidly 
fatij gesieraliaed miliaiy tuboculo^ Thii coo- 
ditktn was not encountered m our serbs of f ^ 

Lmpoid adatuatu itdxradans occurs as a sub- 
cutaneous nodule coi m ed b\ a bluith unbroken 
skm. As the coodibon progresKsthe skm becomes 
thfn and shming and central necrosis and ulcer 
fonnatictu may occur Lupoid tubercuksla occurs 
in pabents with a wtH ueN'eloped restatance to 
tgberculoda 'There was i case In our eerie*. 

», Pmnd^ abtau and fidai^ Inthissecmd 
group are found by far the most frequent tuber 
cnlous le*»Ds about the rectum. Pnirrctal 
abs ce sses Nwry ereatlv depending upon the type 
of infection and the resUtauce of tl* padenL In 
00c extreme me have a putioit notidng the gradoal 
formation of a painless, or nearly painless ibodale. 



Aeths Urijcieuk^ pu se nt in 
Actrve boo* toboenkah prmnt 
No deiniialTsbio «4mV«l tsbarrnlotii preseat 
Spataa porittrs 

P ioT td tnbeenloa ty (t) endsts b fnbe* (>% 
or (t) thm la fuliM plf, er (j) tism scctioo 
or e a enfatoactaa ( t s) 

Piersad poshtre by O is u s MCtkn skse 
lahegTfFty work scfstiTS cc km dciM 

PstteoU <&d at etbsr tibOTmkns taJons 
Ocabd after is-ofaatk« 

Pshwis Jsdwj r ri daes 936,101*11540 
ri nmniT rim ilwi w r&stakbaao 
PstKSts dhskaiced. i9»4 to 19*9, total 1807 
PcrrtBtafe vtib ibseas or SsiTua 
Patkets aew la tiaddeire «Uli atari or fistula. 


near the anus. This nodule may continue to 
enlarge fen s or 8 week*. Finally it becomes 
aomewhat reddened over a small area aodabttle 
later a small amount of thin flocculent Kropum* 
lent discharge la noted. hSeratkm in triii jia'a 
ture, if present, b slight and b oftm not increased 
over tint already preamt as a result of tnber 
culoab ebrwbcre In the bod^ Tha b a picture of 
a tuberculous abacas forming in ajwtlent with 
good resbtance to tubet cu losta. In the other 
extreme, we ha\e a patient who complains of 
•evert lain, the rapfd farmaUoo (14 to hours) 
of an intensely red and tender mass near the anus. 
The te mp er a ture may be up to loj or 104 
degreea. U not inased. the afaceas ruptuia in a 
few dajx Thb b the pjctore of a perirectal 
tbaceM occurring m a patient of low restatance, 
and it b not imKkfJ y that the ahecos b 
comphated by the prcs c ixe of other orginbms 
ai in as the tuber^ bsudUus. AH gradations 
b e t w e en these two extrema occur After the 
abscess has been drained and the acute symp' 
tnmi have subsided, the fistula remaioA Tlw ^ 
tolas may be divided into four characteristic 
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dintrwl groups. Thdr appearance i* dependent 
upon the patient s resistance and the \'irulence 
of the organfapn, 

The firrt type presents a small external open 
mg which may or may not be, surrounded by a 
nub of scar tissue. If a probe be passed into the 
fistula, the tract will be found to be »Tn»n In 
diameter and well surrounded by scar This type 
has no rlmWl appearance to differentiate it 
from a simple pyog^c fistula. It occurs m per 
sons with mark^ resistance to tuberculosis or is 


due to an organism of low vfruleDce, 

The second type is charactenxed b> a some 
what lar^ ope^g Instead of scar, the margin 
of the sSdn about the opening appears to be 
thinned out and of a bluish red appearance 
There ma> be a little seropurulent discharge. 
When the probe is passed into the opening a cav 
Ity of some siie is found. TTiia usually hes rather 
superficially underneath the skm and the probe 
can be moved freely from side to tide. U the 

r iing I* large enough, so that the inlenot of 
cavity may be seen it wtU be found to ^ 
lined with pale fiabby granulations. The amount 
of scar tissue present fa much less. This patient 
has a fair amount of reststance to tubercufosis. 
The third type shows a definite eaten out cav 
ity with an internal opening as large as the rest 
of the tract It wonla seem that the infection is 
advancing and destro^mg everything before it 
No fibro^ or other tendency toward healmg is 
present This type of case fa seen in persons with 
a rapidly pre^ressive case of tuberculosis who 
have no rerfstance. 

The fourth condition included under head 
fa the mtenial fistula or rectal ulcer This condi 
tion occurs from a tuberculous mfection m the 
rectal wall which produces an absceas between 
the mucosa and muscular wall of the rectum and 
does not appear externally When seen after 
the abscess has broken down, there is found an 
opening in the rectal mucosa of varying «ir.^ and 
a lubmucous cavity which also var>»in extent 
The variation of this picture usually correqxinds 
in intensity with the first two types of fistulas 
just described. 

3 Gcneralired tuberculous ulceration of the 
^um corresponds with the third type of the 
just described Tba condition is almost 
always associated with generalized tuberculous 
entenlis and is a rapidly progreasmg fatal condi 


When it is dedded that surgery fa indicated it 
» important that it be done thoroughly Faffure 
to cure rectal tuberculosis fa more often due to 
timidity rather than boldness. In a few words 
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It IS necessary that all tuberculous tissue be dc 
stroy^ and that all sinuses and overhanging 
edges of tissue be removed, A wide open wound, 
all parts of which are easily seen and which drums 
readily by gravity, should be left After this it 
Is usually only a queafaon of careful dressmg until 
the wound heals. The choice 0/ anicsthetic is 
important. For obvious reasons general omes- 
thesia fa usually not to be desired. We now do 
almost all of our work under spinal arucstheaia. 
35 mflliCTams of procaine crystals bong dfasoH’ed 
m I cubic cent^eter of spinal fluid This is 
ample for ordinary rectal operations. 

Our actual operativT methods have undergone 
some changes. In the beginnmg we used what 
was the generally accepted method, namely 
sharp dissection with a scalpel and sossora. In 
the cases with marked fibrosis, the results were 
very ^ood. In the border Ime case* with httlc 
fibrosis, we found that frequently there was re 
infection with tuberculosis, and even with sec 
ondary operations, numerous cauteruations, and 
caustic applications to secure healing, good 
results were not secured m uU cases. \Ve then 
b^n to remove the lesions with the actual 
cautery, or if some delicate dissection was re 
quired to use sharp dissection followed by cauter 
ixation of the wound with chenr red heat. Our 
results improved immediately but we felt that 
there was still room for improv’eruent. The 
cautery fa a rather clumsy mitrument for doing 
some oi the work in the rect um , and there is an 
eschar which is slow m separating after the opera 
tion. Also there fa considerable postoperative 
pain About a year ago we b«an using the 
endotherm knife and at present believe that It 
IS an improvement over anything else used It 
can be used m all cases, evtn for 3 ie most careful 
dissection and we feel that the time of postoper 
adve healing has been definitely reduced lie 
wise postoperatiN’C pain fa slight, many patients 
requiring no opiates after operation 
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Oiu- metbod U ibnple ctimhlfag of remcTviaK 
all di»«jed tisue with the cutting cuir eot aad 
then coagulating all parU of the wtrand with the 
coagulatmg c ur re u L Patknti opoated upon in 
thit way ahcrw the same resistance to re inlectkm 
as thoae operated upon with the cautery hot 
there is not the extensive eschar This m turn Is 
reflected in a shorter healing time. 

Poatoperstlve care is staple but extremely 
important and must be done carefoUy and falth- 
folV Hot iitj baths once or twice dally for all 


but bed patients Is routine. The wound Is dieoed 
once or twko dally Mercurochrocoe or lodofom 

E iose is gently packed Into the wound to sttau- 
tc and keep it health} Granulabons are kept 
down with dver mtiale stick. The medjcatl» 
niay be varied as Indicated but the moat tapor 
tant consideration fa that the wound be frequently 
drcAcd and kept stimulated with gauxe Under 
these methods our results have been most 
gratifying The statistical charts give a definite 
l(ka of the results se cured. 


TRE-ATMENT OF FRACTURES OF OUTER END OF CLAVICLE 

AARO-N H TR>'KIN M D BtooD.r< 

Fra* tW Sv-nca W Dr S kkates. tnd Zm 


I N a recent piubhcitioii I called attention to the 
use otf the Boehkr daricoLar qiUnt in the 
treatmeot of dfalocatioQ at the aCTomioclavicu- 
lar faint It wai pointed out that a coodiUoo for 
irhVd) open operation has always been resorted to 
in order to obtain a good fonctkeial cosmetic, and 
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anatomical result can nerw be treated c ons ervt 
lively without discoenfort to the patient Frac 
turn cd the outer end of the clavicle with upward 
dfapUcasent of the inner fragment present the 
same probiem- Althoogfa repontioo of the Irag- 
mests say not be dilEaiJt the mabtesance of re- 
duetkat hu never been accocnpUibed Ktfafac 
torfh Open operatwn here too has been the uauai 
method of treaiment In this paper I wish to pre- 
sent a case cf this type of fracture and the resmts 
obtained with the use of this spUnt 

Tbe apparatus, as pednted oat (Fig i) cooifats 
ofaboa^a 30 centimeters loog 15 centimetm 
wide and 5 centimeters thW-V The part fitting 
Into the nHTk is smoothed into a Gothic arch to 
litthecoocavity of the axilla. Two malicabie iitn 
ribbona, i and c 50 by 4.4 centimetera, with two 
short bdts made of webbing are fastened to the 
main part of the splint and are used to fasten the 
■pbnt to the trunk. A third webbing, d attached 
to the bottom of the splint is fastened erver the 
DonnaJ ihouider and is used to raise the Injured 
shottlder A fourth belt c with a buckle Is intro- 
duced under the lower Inxi ribbon and is used to 
pren the inner fragment of the clavide down. AD 
parts are weO padM and under the webbing used 
toexert pressure on the clavicle a fdt pad Is placed. 

The purpose of the treatment fa to counteract 
the refla contraction of the trapaJus which draws 
the Inner fragment of the daricle upward and to 
overcome the weight of the arm whkh draws the 
outer fragment down. These forces act itaBariy 
In acioinkpcla\'icaIar dfalocadao. Desault and 
Vdpeanx bandages have been used but after re- 
moval the deformity has been found to have re- 
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Fig 1. Fncture of the ootcr twl of t±te ckvfcfc with 
Kpantk)n of the fngmenti. 


airred Shaar haa deacnbed an elastic tjractlon 
splint for acronuodavioilfiJ' Kparaaoru Traction 
oa the clavide downward is supplied by rubber 
tubing and a canvas stnp which is attached to a 
canvas stnp sapport to the arm. This fa tomnar to 
the method advocated by Cume consisting of 
two buckled webbing straps over the acromlo- 
clavicuhu' jomt and around the flexed forearm- 
No provision is made for elevating the acromion 
or acromial end of the davide while the inner 
fragment fa palled downward The extremity is 
rnunobUlied to the side throughout the period of 
treatment and in older individuals causes a stiff 
ness of the shoulder and elbow loints. The down 
wTud pull on the clavicle m both methods depend 
on ths weight of the arm and once the arm is 
raised or the fenearm fa flexed, this downward pull 
13 lost and the fragments are di^laced 

In treating this type of miury, three important 
requirements must ^ aatisned Constant down 
ward traction must be tnaintaiaed on the inner 
fragment, constant upward pressure must be 
exerted on the outer fragment and there should 
be freedom of motion of the shoulder and dbow 
joints. The advantage to the patient is quite cm 
dent Prolonged inmobiliauon causes atrophy 
of the musdes which often taxes the patience of 
the surgeon to overcome. The davicnlax ^Imt 
described satisfies all these requirements. 

CASE aspoar 

M N., ige 1(5 yem, nuUiBed a fractnre of the right 
darJde oo Sltr i6, igjj A riilbic promlneuce wm pra»- 
ent at the r»Kn « the acrcffJodaviailar Joint. Roent 
genomra (Fig j) abowed a fracture of the ooter end of 
the cUrkie with apvard dlaptacaneit of the Irmer frag 
menL Simple pronne oq the darkk rcdix^ the fr»ctur« 



Fig j. Reduction obuined after application of the 
ipliot 



bat this rednetioQ could not be maintained with the ordi 
naiy retaining bandages. The davfcuiartpiint was applied. 
RoCTlgesograiQ after 14 boon (Fig, 3) ahowed the frac 
tme reduced. The apparatiu was roaintained for 6 weeha. 
A final rDcstgecogram taken S weeks after the Infarp — x 
wc^ after removai of tpUnt — showed the fragments in good 
almement and early callus formation. 
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SIR ROBERT JOYES 

O N Jaoujjy 14, 1933 ■urjay fustained 
a In tbe death of Sir Robert 

Jones Certainly no British rurgeoa 
erer had greater Inhtience on American ortho- 
pedic luiger) than be. 

Robert Jones was born In 1858 10 XValea, 
took, the d^loma of the Royal College of Sur 
geoni at the early age of twenty became aa- 
aoaated writh his unde, Hugh Owen Tbomaa 
the son of a famous bone setter a man of rare 
abQity and the originator of the Tbomas splint 
and soon was appointed to tbe surgical staff 
of the Royal Southern Ho^ital of Liverpool 
Hugh Owen Tbonus private and charity 
practice was very large tml chiefly industrial 
It was therefore not Strange that, although 
Sir Robert a efforts were at fiiat along general 
toigical lines, his practice ultimately became 
so predominantly orthopedic that he found it 
ueccaeary to limit It to that specialty Thus 
was established the most Interesting ortho- 
pedic dink In Europe, 

Although the work of Jones was well known 
eariy by the iinall group of surgeons compris- 
ing the American Orthopedic Asaodatlon It 


was not until 1907 that American surgeons as 
a whole appreciated the remarkable work ho 
was doing The interest of these men was 
awakened by Wllliain J Mayo who in 1907 
following one of his many Journeys abroad 
fordbiy called attention to what was going on 
10 Liverpool He said Jnst as Lawson Tait 
earned sound surgery mto the abdomen and 
Mr \ 1 ctor Honlcy into tbe cranial cavity so 
has Mr Jones earned sound surgical pnn^iles 
into orthopedic practice and rapid cures are 
the result m a large number of cases in which 
treatment had been given for months and 
yean by orthopedic apparatus. This does not 
mean that Mr Jones has discarded these 
measures. He is roost caueful in the after 
treatment arid uses wwOianlrail contnvances 
for thcar proper purposes as an adjunct to inr 
gery not In place of iL AB cperatkiDsare 
done under ether anesthesia. IIk asepsis Is 
moat painstaking and thorough. He is expe- 
ditious. yet neglects not the smallest detail 
and his wonderful experience enables him to 
do wunrd-like operations with a prcdslon that 
is startling So unassuming and modest is the 
man that be is I believe entirely unaware of 
his great abflity Sir Robert 8 operations 
were models of techmeal ikm and hb plans of 
treatment examplea of an orderly attack on 
theprobiem to be solved. One soon discovered 
that his real enthusiasm was for the ultimate 
result to be achieved and not for the brilliance 
of the actual operation The case with whkh 
he would perform fifteen to thirty operations 
m an afternoon was astonishing 
As the years irent by many honors came to 
him. He was knighted In 1917 two years 
later was appointed Knight of the British 
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Empire, was elected to feUowship In the Eng 
lish and Irish College of Surgeons and also re 
cdved the American Distinguished Service 
Order He received the F R. C S (Edln 
burgh) m 1889 The Universities of Wales, 
Aberdeen, Liverpool, Harvard, and Yale gave 
him honorary doctorates and the American 
College of Surgeons elected him an honorary 
fellow 

When the war broke out m 1914 and the 
British hospitals were soon filled to overflow 
mg with the injured sent home from France, 
many of the surgeons of the country were in 
service abroad and the organization for the 
care of this large number was totally inade 
quatc. The government called on Sir Robert 
to charge, and he immediately rose to 
meet the situation He segregated the cases 
and developed the personnel for their care 
The first center established was Shepherd’s 
Bush London, and in this eflort he called on 
his Amencan colleagues to come to his aid 
He was able gradually to establish many other 
mllitaiy orthopedic hospitals until there were 
finally 53,000 beds given over to orthopedic 
service m England FoUowmg the war, Sir 
Robert exerted his energies for the prevention 
and cure of crippling diseases and was first 
chairman and later president of the Central 
Council for the Care of the Cnpplt. 

On his seventieth birthday a volume of col 
lected essays was presented to hhn as an as- 
surance of the high esteem m which he was 
held by his colleagues and former pupils 

As a teacher he was pre-emment, not in the 
rfile of the didactic pedagogue, but in the r6Ie 
of a leader able to enthuse men, and through 
them he advanced the art and aaence of his 
specialty During his busy years Robert Jones 
was thinking, and by speech, wnting, and rhn 
leal teaching, he in^jii^ many HI'* contribu 
tions to orthopedic surgery were numerous 
and his Text Book oj Orthopadic ^^mery^ 


iji 

wntten m conjunction with his old fnend the 
late Robert Lovett, is much used in Amenca, 

Sir Robert’s success cannot be explained by 
mere achievements m the realm of surgery 
His personahty was remarkable, the spark of 
real gemus existed in a man of great physical 
endurance, with a well balanced outlook on 
life. These attnbutes brought him fame and 
renown, and one only had to know him to 
realize that they also brought him bappmess 

In the preface to the birthday volume men 
tioned, Lord Moynflian wrote m his inimitable 
style “Few men have ever possessed m so 
radiant a degree the genius for friendship No 
one can be long in his company none can 
work with bim or play with him, without re 
allxlng not only the sweet simplicity of his 
character but the greatness of his heart 
In a long and very intimate friendship I have 
never beard an unjust endcasm a cruel gibe 
or a word of bitter cynidam on his bps His 
pcTSonahty radiates cheerfulness, good temper 
and good will” 

In 1911, following In the footsteps of many 
others, it was my good fortune to visit Sir 
Robert. I landed at Liverpool on Saturday, 
and decided to attend his usual Sunday mom 
mg free clinic. On setting out from the old 
Adelphi Hotel, I mquired how to reach ii 
Nelson Street, and was given the general di 
rection and told that I could not miss it for I 
would see the lame and the holt with their 
crutches and canes making their way to the 
great physidan Thus guided I easily foimd 
my way and on entering the building and 
making myself known I was taken immedi 
atcly to Sir Robert and Introduced to him I 
have never forgotten the cordial fncndly wtl 
come accorded me and the ease with which I 
was fitted mto the routine of a busy clime In a 
few days I was given a white coat to wear 
and was btroduced to Sir Robert’s patients 
as his American assistant That first Sunday 
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morchg I iru utomided tX tht Urg* oomW 
of patiaita he mw, fiH chirity tnd the Ur|;e 
percent* ge thst be actuiBy did lomethfng (or 
on the epot Mahmlted {mcturei not vet 
ooBdified, were itrtJghtcned, dnb feet were 
manipnlitcd twir legs of bebfea frftctomJ 
KtiafehteDed tiid sptlnted cod ttiS ihcraMett 
wfth perititfcokr adhesions manipoltted. AH 
tHs wu done without ucsthesU tnd eo 
qalcUy wtu it done \mdet the «pefl of the 
man » pcnonalltv that it teerned fnarodlUe 
The levcril months that I qjcnt In dafly 
contact with Sir Robert Jones are among the 
most enjoyable of my profesdontl career 
Another young American, Dc Henry Fit* 
timiDoni, a pnpQ of Robert Lovett of Boston 
was there at th^ ume time and wt enjoyed 
together the rare privilege of aatocfatloo with 
this master ^e wtsn taken with him on hb 
visits to HeawtH on the banks of the river 
Bee where the new Children t Hospital was 
lituated and to Baschoreh where there was 
at that time a pricnltm son of a bcKfdtsl with 
open air sbeltetv This boepitsl was pteaided 
oTcr by s remarkable woman of anaaosi forte 
and character Dame Agnes Hunt a fosner 
parient of Sir Robert 'Ihc Baschurch Hospl 
taJ later became the prototype of the Crip- 
ple t Hospitals In Engla&d In the private 
dink at n Nelson Street where wa were b 
dsQy attendance Sir Robert was never too 
bu^ to take the time to show ns the interest 
leg ones erpltblng tii^ problenw presented 
In each case, snd always emphs rising the 


point b th* case that was hi^xrrtant He ra 
dialed energy (riendlbes, and kbdness, and 
Ills patients hnmedlatdy ander the spell 

ofblspencinallty If the so called art of 
dne was ever peraonihed b its highest form b 
one indWidosI It was b Sir Robert Jones 
With aR the very apparent high IdealigD that 
prevailed b bis dude one might expect aloof 
Dtsa and dignity but on the ccmtiaiy there 
was softening humor and bnmsncneas that 
was dehghthil Never did we hear criddam 
of s cnUcague or of previous treatment The 
correct diagnosis and treatment would be oat 
Itoed, but nothing derogatory of previous 
efforts was ever mentioned no matter how 
richly to OUT younger minds it seemed de* 
served 

In rpxS b« suffered a great and almott 
crushing km b the death of ha wife, Tbeh 
(aally Ufa was ideal Z^y Jooeswashiscocn 
pardon b hh life wevk^ and many recali the 
delightful bofpiulity that was ertessded to 
tb«ee forrimste enough u> -nrit b their home, 
?4r Robert lived to the age of acTcnty four 
tn bB health and surpriring vigor up to withb 
a few months of his death. He is survived by 
a ton a member of the bar who sacceeds to 
the title, and by a daughter The news of hh 
death came aa a shock to his many American 
fileaiiU, foThe»eancdtohavepcTp«uslvoath 
and osxe riaply could not think of hha u 
growing old ^ death came as we aB would 
^vo wished K for him quietly and qtdekty 
U 5. Botnnsw 
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HOW SHALL WE TREAT BRAIN 

abscesses? 

N ot many yton tgo there would have 
been but one answer to that ques- 
tion-evacuation and drainage 
Theta was little vanatlon in the technique, 
the operation was performed once an abscess 
waa sug>ected and localised, and the mor 
tahty was distrcssin^j high Since the Great 
War, and more particularly during the past 
ten years, the subject has been given more 
intensive study More attention has been 
paid to the hislopathology of brab abscess, 
more techniques have been proposed, and 
there prevails today a much dearer under 
standing of the prohlema Involved — diagno- 
sla, kKjliratlon, treatment Of these three 
we win conaldec only the treatment Under 
treatment there are two major questions 
when to operate and how to draiiL There Is 
no doubt that many of the failures of the past 
should be charged to ill timed operations 
operatfoni undcrtaten before the abscess was 
thoroughly encompassed by a well organized 
capsuk. We mist acknov^^e that an atscess 
tn ike fliojbnj ts not a surgical Usicn To be 
master of the situation, the surgeon’s mind 
must be continuaBy focused on the process 
of encapsulation It la reasonably safe to 
assume that hbrous encapsulation, that is the 
transformation from the migrating lympho- 
cyte* mlo fifaroHasta and mature conne^ve 
tissue, requires at least three weeks. The 
process of encapsulation la by no nnl 
form as to time. In some cases, for reasons 
unknown, the development of the connective 
tiisue elemcnu proceeds more slowly than in 
others. Tke qutsHca consianlly before Ike 
operator u rwt ^hme soon can I operale,” hU 
ratker m ti safe to defer operation " 

It is here that the operator's Judgment it 

•Am eto-hTjB^ rt»7 u <J». 

^ Att M. A«, »*«,€, t*. 


taxed to the utmost, and, smee » often the 
actual date of the primary infection Is un 
detensuned, the operator must be guided 
chiefly by the signs of increased intracranial 
pleasure, particularly headache and papfllce- 
dema 

According to Lillie* attempts at drainage 
should be deferred until the choking has 
attained its nmTfTnum and the discs have 
become quiescent Quite recently Woltman * 
as a guide to the degree of encapsulation 
advocates a study of the cellular elements of 
the cerebrospinal fluid There is no ground 
he says, for the traditional fear of lumbar 
puncture in the presence of a brain abscess. 
If the neutrophils are present he assumes 
that encapsulation is not progressing satis- 
factorily When, however the lymphocytes 
in the cerebro^nnal fluid predominate, he 
assumes the conditions for operation are more 
favorable If these observations of Woltman 
are generally accepted we will have the only 
specific guide as to when the operation should 
be perfonned. At all events an operation, 
premalttre usually speUs disaster Procras 
Unaitan way lead to disaster by rupture of Ike 
abscess into the untndes or by a foraminal 
Jarma 

Durmg the past ten years three radically 
different procedures have been practiced (i) 
the con\'entional tubular drainage, (a) drain- 
age by the King method* in which unroofing 
and herniation are the prmdpal features, (3) 
repeated evacuation as practiced by Dandy * 
The King method has dalms to ongmallty, 
but statistics are not available to permit of 
its evaluation Repeated evacuation by the 
Dandy method should be given preference, at 
least when the pus contains no oigamsma and 
m amall deep seated absceeca. Coleman* 

Or**. * OtaL, jp#4, TOli, IJ4. 

‘J M. A**, Ort*to 

•J A& U. *Cf jfli. 
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recotoroends • mbtecapotal dt com pte a don 
lynclirtmcw* mth tappteg to prevent the IS 
effects of • aecondjiry rue of Intricrwu*! 
prtatouT 

We hsvc been nnprwsed with the writings 
of Cofemsn (be. dt) and with the results 
which he obulned In hu series of aS coses. 
Colcmsn prefers drsinsgc with a soft robber 
catheter as tafllctiog the minimum degree of 
trauma. The catheter U &5owed to temun 
jM jilu imtS extmrioQ takes place For the 
p res e n t, ooe or the other of these two methods 
that of CeJeman or Dandy must be accepted 
as the method of choice 

We must not forget as reminded by the 
title of an artjde by Globna and Horn ‘ In 
berent Healing Pn^jcrtres of Abscess of the 
Brain that there are certain instance* tn 
whlth these mbcmitbeaUngpropeitirt may 
cootsvue until reioiutbo is complete \gais 

M C%fcn-^ CTv««r*S* 


there are certain cases in which the absccfis 
wan is ao firm that the opcralor haa removed 
the lesion t/t li4« in the bdkf that he wu 
dealing with a ntopfaam IVith this in mind 
the question at once arise*, wffl the thne come 
when this method will become the accepted 
procedure. The final pronotmeement cannot 
be made until there have been assembled 
reasonably large senes of cases treated by one 
or the other oi these methods. Bot the reader 
win have gathered from the tenor of these 
remarks that the tendency of the day b away 
from the eariy operatioo and toward pro- 
crastination imdl encapwlation is secure It 
may be as time goes on by repeated tapping 
or cmnpltre eadsion fewer lives will be hot 
from rupture of the abscess or from the effects 
of increased pressure-~thc cooseqntsice of 
dday — than now art lost by ariettpla it 
dmsage earlier m the coom of the disease. 

OutM H. Fsaxccx. 
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reviews of new books 


I N t foreword we ire told Tl«*e ArcMtw of 0^ 
rtrlncj cud Gynectrfojy arc lobe made op of con 
trfbutlon* by the oat5Undin;{ men of America 
chiefly head* of departmenti and prominent teach 
en in Qur leading medical achooU ^ and thii work 
will be the flnt chapter in the continoed history 
of what Aiaerlca hai to tell about obsletrica and 
the dUeaiea of women. It i* planned to publiah 
a new edidon every five or eight yean, and a new 
editor ii to be cb<»cn from time to time, In order 
that this work may ieenre a continuoui and per 
n\«ni»at nlacc In our Literature. 

In luth a way the «rieral acheme of thia large 
undertaking is outlined before us As ita lyllabua 
Indicatet, the contributloas are In reality a aerica 
of monoj^phi, written by their respective autbori 
and yet at the lame time Inflaenoed modifled and 
iategTatcd into a tyatem under the auprwne author 
Uy of the editor bimeelf 

Accor^gly there u implied here not only the 
Individual Sbor but also a ccKiperatlon and a team 
work aa between the contributon themaelvea the 
result of many conferencca and unaelfuh good wOL 
ThU quotation Indicatea the special hnd of editor 
wbo has inspired and contrail^ this pablicadoiL 
The work it to appear fn three volumes, each of 
tome deven hundred Dr Fr anklin H Mar 

tin fn an introductory ^pter entitled The New 
SurglcaJ Literature, epeau of it as An enev 
clopcdia of obstetrics and gynecology " and pcopn 
edea that ‘flt will become an Inspiration to the 
specialist a guide to the independent practitioner 
t model for teachers, and a comprehensive textbook 
for advanced students. Certrinly rw pnbbcation 
of such magnitude, dealing with these two subjects 
has been undertake since the appearance. In tpai 
ag of Bioiopt nnd Paikdoxi* dti rrefftej In eight 
volnmea, by Professors Halban and Sdts. It is 
true that In England Tk4 PradilwtuPs Encydepf 
dia cj Uviredery and tMe Ducasa of Womon edited 
by John S. Fairbaim, was pubUsh^J In loai while 
later In iga.^ there was add«i a textbook, ^ynacolcty 
mik Obstdrics written by Dr Falrbalrn hitnsdi 
fn Scotland fn igaj A ComMned TtJt-bock of 
Obdclrics and Grnjxtdoty was issued by Profeasor 
ifonro-Kerr ana Dri. J Haig Ferguson J Young 
and J Hendry These BntUb publications, how 
ev-en are comparatlvdy small and were written 
specially for the undergraduate student 

No one has plead more doquently than Dr Fair 
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balm lor the natural and organic onion that should 
exist between these two subject* of obstetrics and 
gynecolo^ and no one wDl wdeome mof® cordially 
than ho mis union, as exemplified in the*® present 
Arckiets In the introduction to his own Emcy- 
doktdui he pronounces the two subjects ** one and 
Inolvlsibie and quotes the words of John Calvin 
*Tt U a doll and obtnse mind which diride* m order 
to dUtinguisb, but it is a still worse which dis- 
tlngulfihts in order to divide. 

There certainly is nothing of division in our wel 
come to ihls American Encycloptdta 

*^6 finrt volume has Just appeared, and It is of 
tHs that wt now q>eak- 

NatoraHy this first volume deals with tb® anatomy 
of the female genital tract and with the ph^ology 
of these repr^actJvc organs ipcdal •ccuom are 
devoted to the morphology and the phyriology of 
presnazury to thepbjmolop' of the birth procease* 
to lri>or, and a &ial section to the patnology of 
preg^cy 

The Anatomy of the Female Genitalia uid Pdvic 
Soft Parts has been written by Bany J Anson 
associate professor of anatomy Northwestern 
University Chicago ^Vhile the descriptive text i* 
clear and snorinct It la ejeatly strengthened by the 
ODginal drawings, whlcm have been made by 
Branks Stewart, under the author t luperrialon. 
These drawings show originality both in conception 
and execution, and It U ^dent that they have been 
prqjared with great care. An editorii note informs 
us that every effort has been employed to correct 
the Inevitable distortion of postmortem diaaections, 
by a painstaking compatbon of measurements 
taken in the living subject during p)clric operations. 

Fred L. Adair profciior of obstetrics and gyne- 
colog> University of Chicago has long been rec 
ogolxed as an authority upon the b^y pelvis. 
In this chapter, Tlie Bonv and Ligamentous 
Pelvis, he naturally deals first and chiefly with 
this subject from the obstetrical point of view 
Fortunately however, he has added to this descrip- 
tion many interesting details concerning the on 
togeny and phylogeny of this weight beanng girdle 
The pages that deal with the offlification and de 
velopment of tha bony pelvis are worthy of specUi 
mention. 

Emil Novak, of Johns Hopkins Umverrity writes 
of the Thysiology of the Rmroductive Organs (ci 
duaive of Pregnancy)" and no one could do It 
better This physiology Is reaDy embraced and 
induded In the function of menstruation its me 


laS 



SUiGERY GYNECOLOGY AND OBSTETRICS 


irf 


Duciie, Ui menxcma, tad Its menopuae. TbecTdi* 
dl dan^g In tb« fcalul auul twodittd wUb 
mautrandoQ tie dodj doedbedt tbs tHattntlaia 
are vdl and have been rcsrodaced. 

NoTtb b here vrltlnc on hb on iperbJ nb)ccL 
Tbere foQovi a chapter on 'Meottmadon hi the 
liffat of the Neva Eoovledfc con firm fn« the 
Ffavakilo^ of Reproduedoo, irntteQ bj Noralt, 
and CarlG Hartman, of the Catne|ie Laboratonr 
of Embtyology Tohrci HopUni Uirodty We 
ipecblly mrnrTwruH thb chopta H galfrvf ai It doca 
alth the modem endoertne viewpoint of the phyil 
ok)(7 of meoftmatios, and alto a matt tntertsdnx 
de^rlptlon of “Tbe Kepiodnctlve Cycle In Anf 
mab,’ written by Hartman htrrradf We llediT 
endorae the tilbnte paid to Marahalli band boot 
Ti4 PkytUlao »f iti lecond edltloo, 

pnbBibed tan yeait afo aa “a odne of refoouxt 
and a most tmefnl initial fuldo to wlda read 

chapter! on *^acpbolof7 and Pfaydofoay 
of Pregnancy* are amoeg tbe strcmieat in tha book, 
in etpedal dealing with Matnratloo and 

Feriniarion of t^ Ovom, Tlie Early Dereiap- 
ECKAt of the Embryo " and tha chapta on 
cmtatlon. Fetal Membraneaand Ptddaaa Pro- 
feKor Bradtey Patten, at Weatem Reserve UnJ 
voslty demand, and Carl 0 Hartman, of 
more, ‘'hare torety 1°^'^ la the wor^ of t^ 
editor a great team." The pbotoalaaciaphM of 
the fertlUxed and living omm of tbe mookey abow- 
Ing its deaviR dfrUoni, and its growth cham*. 
an the best tw we hare aeen. In mlao-oonng 
pictorea, these deavtge dirbkns begla with the 
two cell rUge, and are carded oo to tbe dght ccB 
stage, 49 hoon and 4S mlnota aha ov^dan. 
In thb way tbe marib itage b reached. Tbe 
blaitnla changes are shown, fr^ Uving embryos of 
the rabbit, with tbe fonnatko of the bla^ oc ele 
and tbe iniw cell uaM, which carries ns by a dngk 
hypothetical stage to the cocdltlgn of the boman 
embryo, 10 to 11 days afta fertfUsstlaQ, hi the 
famms II ilia embrro ai described by Streeta 
In thb way and by these stages, ths initial chapta 
of the Hie Mstory of tbe bttman embryo bu been 
woodofoUy depicted. 

“Placentatlcin, Fetal hlembranes, and Deddoae 
are described ^ Profenor Leslie Bralnerd Arcy 
Northwestern Unlvcislty hledlcal SebooL He 
tadbes the early penetration of ths oterine mocosa 
by tbe rrlnea pig avnin, and pages directly to a 
description of the oq bedded ha man embryo of 
inHa Bryce Tcacba and Patos. Of tbe fetal 
membranes It U inter grirn to obserre that tbe 
amnlotlc avlly b alrcadr formed In the IHIla 
embryo, probably by a splitlhig of the ertoderm s t 
ceD mua. Fortba than thb asaomptlon, even ytl. 
we arc not pomlt ted to go. It b a pbas^ to icao 
these pages of Professor Arey for tbe sdoidAc 
description b not only sreO Qlnstrsted, bot b charged 
with {tons of dhiknl value and Importance. 

Tbere follow interesting chapitai on “Dbeases 


of tbs Embryo and Appendages, by Professor 
A. Schomsnn, and one on 'MiUenal Changes In 
ddeat to Pr^nancy " ^ J lafred Hofbana of 
Johns Hopkins nnlvenlty out spans forbldi any 
thiM more than a maitloo of theg. 

The Dbgnosb of Prnoancy and Its Uanage 
meat” are wd op to the Irvd of onr standardbed 
and admittedly standard b Ugh. 
He nme may be said of the sectloo of 'Taboc 
In tbe "Condnet of Normal Labor " Pro f osor 
Josmh Baa of Rnih Medical Collete, University 
of Qdcago speaks of dellrery In the lateril 
podtloo as a method which baa not r njf ved soS- 
dat Ttcognldon In America. Vi e tMnt thb state- 
ment b true. To the se v er al advantages of thb 
position, cn am era ted la the text, we would add 
one otba namely its great osefalaess in a private 
boose wfam bo^tal lidHtlrt, and asslstaoCs are 
fow or wanting altogetha 
r r o fcjs ov Patten makes a contrlbolloQ to 

onr knowlcxln of ‘'Changes hi the Frtal Qfndatka 
Following Birth. He adds the key-«ftme to tbs 
arch of oui ondmtandlng of the fradoal dotore 
of the foramm ovale tbe antenatu and neonatal 
pulmonary dmlatlon and the active hbtologlcal 
changes at work In the closore of tbe Dnctoi 
arteTWsiu. 


Oar bloest In The Pslhology of Prtnancy” 
natoially cuten aroond the truBrmfaa Thb di^ 
ta has beo contxlbated by Robert D Massey 
and Lawrence XL Randall, of the Mart) Qhile. 
Tbese anibon bare neostfully resisted tM moden 
teontatios of loading thdr pages with too mach 
of thenry. and have confined themselrts bappQy to 
dial cal obtinctkina Tbcfr sharp lepnoLUcai of 
dunolc nrphiltb from tbe trae tonemias will meet 
with approval and also thdr general rtcommenda 
tloBB aniwiiHi care, csily dlagnosb, 

and treatment 

No rrvirw of thb first rohrme would be cmpfdt 
wlibaot a yrrial reference to the early chanta 
"Historical,” written by Irving S. Cntta dean, 
Northwestern Unlvasity Medw SebooL Thb 
monograph b a weD halrw-wt tommaiy of tbe 
hbtory of obstetrics and gynecofo^ la Great 
Britain, France, Gomany and AmenoL Clesriy 
aM cei vtd and written. It provides the retda wits 
an excellent introduction to tbe work before him. 

The vohime Itself has been well prodaerd, both 
in Its text and fflostratioccs. 

Wo coogratoble Dr Cartb, hb cootrlbatOTS, and 
hb edUonU stafL W W CEtnauL 


An imnsqal book in some respects an extiaor 
dlnary book, an extraordinarily good book U 
Ptrifhtri J Verr* /s/arferi by PoBock and Davis. 
Ths assembled fi nowhere else dnpBcated 

and I am lafHnrd to doubt that there are anywhere 
two other men who nwilH dnpHcate iL 

ScvoKix Ue-tomirm. P mfmm c ItErri bSwA 
■v tm J. M«±. sen oS L.^ Dm, U O. ■*« Tark M 

ten. 
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Tluit every ncnrologiaJ turgeon and every neurol 
oglit will loon poaraa thU monograph (678 pages) 
U obvloui. Auuredly every bduitrial surgeon 
should have it If and when we have another war it 
win become a 9 ad 4 mtatm In fact any phyiician 
who haa to do with peripheral nerve injuriet will 
find himself in need of thli comprehensive ma nu al. 
The following will convey an idea of the contenti. 

After a bnef chapter on the incidence of peripb 
eral nerve injunci, nine fertfle chapters (97 page*) 
are devoted to "Eiamination. They Include a lot of 
symptomatology especially relating to overlap and 
sensory diaaodatlom That Is, one Is tol 3 what to 
look for how to look for it, w^t one finds and how 
to interpret the findlnrs. 

Follow three valuable chapters pages) on 
Diagnosis ' wherein the chaff is blown from the 
wheat theory rendered nemtlve by the facta of 
eipwieaice. Chapter XIV is pecuUarlv hidd and 
coutalni bH that any fffnlHan needs to know of the 
development and structure of peripheral nerves. In 
Chapters XV and XVI the authors very adecpiately 
cover the pathology of peripheral nerve lesions and 
the fascinating processes of nerve degeneration and 
regeneration-— iaimost a Urra tucotnUa to the ordl 
nary run of ph;^ciiiis and surgeons. 

In Chapter XVII wtn be found eipUdtlv set forth 
the Indications — and contra bdlcatlons — for surgical 
treatment dicta rational as well as explicit and In 
the following one brief desenptioos of nerve trana- 
plants or g^ts nerve Impusnts nerve crossmg 
nerve flaps suture i distance, tubular suture and 
end to-eiM suture. 

The technique of the various surdcal procedures 
lor nerve repair Is very clearly desenoed in 14 
pages (Chapter XIX) and statement of what abould 
be and can be done m tbe way of after treatment 
follows. As quite germane to the subject In hand 
tendon transTdantation, neurotiration of paralysed 
and immobfllsitlon of j ' 


i joints are summ^y 


musdei « 

considered in Chapter XXI 

Page* 164 to 544 are devoted to the symptom 
atology diamoiU, and treatment of Injuria of the 
various Indlviduai nerves, Including the brachial 
and other plexuses and multiple lerioni and what 
these pa^ contain is bound to become classic 
medical literature. For instance, the ^4 pages on 
the radial nerve and Its Injuries constitute a veritable 
mine of authentic Inlormadon and sound counsel 
TIct leave nothing e»entlal to be said. Tbe same 
applies to the text on the other nerves, Tbe matter 
is based on extenrive experience accurate observa 
tion full knowledge of the work of others and sound 
Judgment It is especially to be noted that the choice 
o{ operative pro«dare rccciva mature conridera 
tlon and that operative technique b p resen ted in 
detail 

Ftnaliv there Is a very Instructive chapter on 
the results of peripheral nerve surgery It contains 
a vast amount of Information but the personal 
opinion— or Impression — of the authors. 

Ihc text is fcdlowed by a coloaul bibliography 


(jqs8 titles), a monument to someone s untiring 
Indostry and meticulous esre. Then a full index of 
aatbors with page refer ence s and a subject index 
which should put European authors and publiihen 
to shame. 

The niuatratlons are unexcelled, mostly original, 
some of them beautiful, and they really Illustrate. 

In the presence of so many major excellendc* it is 
painful to note a conadderablo number of minor 
bl^ishes — easfly to be removed In a second edlUonu 
Frtqocntly the English Is loose, sometimes even 
inaccurate or vague Weir Mitchell s first name is 
misspellwl at lea^ seven times, three times on one 

K gc, On page 357 the text does not agree with the 
jends of the iUustrationi. There is some needless 
duplication of statement and some scores of artlcJes 
(a and an) might well be deleted. 

Hooh T Patkici. 


Ty^RJTTEN primarily for roentgenologists and 
VV based on *09 verified tumors Iniracrantai 
Turnon^ U quite complete. The types of Intracranial 
tumors are well classified and tome are dealt with m 
detail The second chapter dealing with direct 
roentgenological evidence of intracramal tumors, is 
wen ^tten and covers the field very tatisfactoilly 
especially the pineal gland calcification and tbe 
Importance of a shift In Its position. 

Qiapter three dealing with meninpomata, claasi 
flea these tumors regionally describes them roent 
genologicalJy, pathologlcaBy and enumerates symp- 
toma Tbe origin of meninpomata is brought out 
very dearly The case reports throughout the book 
are very concise and dear also the operative and 
postmortem findinra are given In a qmte complete 
manner Davb mvides meninglomata into two 
groups (1) maasjve roughly spherical, and (a) 
flat slightly elevated- 

Hypophyseal adenomata arc covered in chapter 
four Tnc tumors arc dasrified according to their 
■talnhig charactcrlitic, namely chromophobe chro- 
mophil, and basophilic. The chromophobe are the 
commonest the chromophil the next In order and 
the basophilic adenomata are comparativdy rare. 
The sjTnptoms and clinical findings are usually 
diagnostic of the types of adenomatsu namely, 
chromophobes with hypopituitarism and chromo- 
phfl with hyperpituitarism The X ray ate 

often of great viUue in the diagnosis of hypophyseal 
adenomata. The bsJlooned-out type of erosion Is 
quite characteristic of Intrasellar tumorv The find 
Inp must be closely studied as other types of extra 
sellar tumors often cause changes in tne m*!!* and 
cUnoid proceaiea. Other X ray findings are also 
described such as large aupra-orbital ridges, thick 
skull large external ocapital protuberance and the 
prominent jaw 

Acoustic neutinomaU and craniopharyngiomata 
are covered in chapters five and ^ The X ray 


jv Roc'ttumuwtia Sou ta UoMoaumo Atusd. 
T Cm*, ILb VoL jtr, IxrxAOUMU, Tcrw?*» 
By Loy«l D*tW, ILD.. PSJJ K** Y«ki A*] B. BcMbcr lac^ i«j 
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SURGERY GYNECOLOGY AND OBSTETRICS 


fipdfnp Ifi actnudc DesrioomaU art la and aboat adtbor flm a ales of wainlnj which b Importaat 
the porui acnstlnu. UkuIIt chufca are of a nametr try tomaixea(flafomliby tbeoMamethoda 
destroctlre character Podtlocu beat to abenr theae before aabjectlof the patkst to dtber veotrkit- 
areaa roeatfcooloclcillj an cteacribed. The cranio- lofraphr or cnc^hilognphy Each method la a 
pharTOckmata are ttnaon of chfldhood or earljr farglcaJ pcocedare aod ahoald be reaenrd for a 
adult I Ue. TIwt are conccoltal and an oaoaDr paueat with an nnloadixed lealos and that onljr in 
located in the hfpopbrMal reflon — ‘'Rathktra a boapftal imder tho beat aarflcal condltlona. 
poach," Theae hnoon art rery frwpeotJy calcified The hit chapter oo radiation therapy of Intia 
aod th er efore gtre direct X-ny findiep. The areaa cranial hrmora r e ri e wi the Qtaatiire and (hrea the 
of cakldcatlon an oanally located abort aod rlewi of many ndWofbta aod neoroloflc aurg c on a, 
■oterior to the aeOa, aUhera^ oeta don ally drpodu pfata the tffhrilfnic oa^ by the antbor Ihc &ecti 
may be fonnd In the adU- Both typea ol tumoci. of raiihim jod X-nyi on brain tfatoe h diacnaaed 
acooatk D en ro mata and crmnlophaiTTiftenata an with wvnlsp not to aie Utcq doaea (abore i ooo r) 
cor er ed rery completely In the book at cce aeance. ITeadacheaj cederoa hypemola 

In chapter a e rro the (Uomata, oateemata, and often follow large doaea of IrradiatlofL 
aDgkmata an deaerfbed givtsi caae reporta and a The book, I bdlere, Oil a mach needed apace In a 
few \ ny Hhutrstloci. The gBomata ehre rery rather new bat rapidly growing figfd of aa rt e iy 
little dlr^ X ny evidence, dot to the tact they The book b weD wiltl^ in rather largo type and 
are not oftoi nidfied nor do they ahow calcified b tatae ail ng to read. 

depodta. The oatcomata and angiomata are not Our only critkbio b that the X ray reprodnetioDS 
described In detail, but the Important pofnia are are not and many of the areaa meotlotied In the 
well brought oaL text and Icgstda an very difficult, ■'wt 1 q aonte 

Tbe chapter on vcntricnlDtTaphy and encepbalof lostancea ImpoaaQde to find. It b oor belief that 
rtphy b very complete reviewing the lit enUu re ar^ too many condnakma art drawn from the X-ny 
desciRfac the Tarlooi metboda oaed in both ven- reprodnetfou. It b poaalble that tbe conefaainni 
tricnlognphyandencephalopaphy Tbe rcntricolar dawn from the X-ny ftndJnga artie very evident 
pathway! an coppfetely cMacrlbed and the caoaea on the odglsaJ fchaa but could not be plainly tapeo- 
of chan^ In the pathway! are ommented. Tbe doced oo piinta. Eowaan L. J um a o w 


BOOKS RECEIVED 

Booki l e ceir a d are aekaoaledted bi thb drpartOKnt. OnaAOva ScaoxiT By Alennder tfTfaw, ILC 
and wah adnowledgmeai most be r^aided aa a aoffickat LL D F ILC-S Ed uhI D P D WDkia, uiB FJLC.S 
rettnu for tbt couiteiT of the Ksder Seknbna wfll be Ed. and Cog. l^airinc. Oxford Dnimifty Pnai, ip^ 
laade for re\lew ia (he tsUieati of our rtwdaa aod aa TiCe Niavoca Cmn aT Srwnrvi sj Hector cEarba 
ipwcc per mfai CaaKroc, kl A- U D (CantibJ FJLC^ (I<eod} Lcb>- 

I n CXAKIU. Towowa By Perchwl BaOey Spring- doo Oxford U nl rtni ty Pnaa, ipjj. 
field. nMrw and BaHhncrre C Thecnai, lesxanxn AnooawAUTjxa or m Saur, akd m Ae- 

\ Si'TOEon'i IkKUT Book, By H. S Soottar, PJL, mMOza. By E X Cockayne, D.M,, FJLCXP London, 
UCh(Oxoo] Lcodaw tNiUam Heiaeaana LuL lgj> Oxford Uhimtlty Prcaa. lo^ 

ZAScDtoxAvaT nr Rof3rroxnnj]. By Dc. n cacr r oi T jc ti ar m aut on unmx m RoarraxmiA*- 
Loettf* ktaslch Enwt R^nkanh. gu KM. EiBted by Pied Dr Gaabey \ eL Dix KOOi- 

Lkbt Tuxatt By Frank n«mTTW<rl Kraen, kLD anxxn Ewagwai-AjtixM ixu ufwa. By Prof. Dr W 
New \aA Pan] B Uoeber Inc- pa. Lochr Prof Dr W JtcoU. Lcipafg Georg TUetne, gyj- 

AvKAia or RoxjrramuWT by JaoMi T Cbk. Lxa Voexa nc PtxlTXATrar nwi ifrimra. Touw n 

MJ) \o] Pxme Dicta. By Jacab Bi ykthrin , RLD iltwna Ijrrljuxua. By F kL Cadenat. Park. O Dcfa 
td ter ed Vew \otk PanlB Horber Ik- gjj k Oe, igjj. 

OrtWATn I SuaezaT thx Otuaxitx Ttccnc Iw- ELXwxwxair Huoaooc cm RAmcrK etc By D F Ge 
\ otrzs or m Omuiiotta or CzxzaAL an Sroal (han, H. U. HHl. Laafan. Oderd UolTwalty Pre«. ipM 
SuaoxzT By Warm Stm Bkkham, U D aial CiMn R L P Hi xwooaAWPc hTunaa or nx Duxaxr Srm 
klasow Smylh. Jr BS UD >oL vQ. FhOadelpfila By W E Lower ILD-FACJ and B H.Kkhcib.kLD 
and l,oeiioe U B Saandm Ceamaar ipu FX CJL St. Lordt The C V lloaby Coopeay rg^ 

Aaownoa Lxoac oa Iuxau.7 By A. J Rnogy UJ)., Tax Pcu^tzeomu^ LraiArr or Umerwr axp ocan- 
FXeS. Ncw\ork The \anraajd Pnaa, i pft . zav VoL It NowraAmcAiJo Soauoi. New York and 

SnaacAi. OmAixm icw STunom awu Noxaxa. By Lecdoc. D Appleton aod Owryany igyy. 

E \V Dry Grvrca, JJ D , B St, ILS, F JLC S. yd ai Voaazrouwo tod BxxAzwmrwo m OrxaAnojra- 
hew York aod Loalije Oodord u uJ r mlM Ihem, i9J> axvAxxzx. By Prof. Dr 3L Kappli. Lah>*lr 
BoncTTLAa Vnrotr aj(d tkx Uoocu lUAtiaT or Thkme, igu. 

S'TCiWT By Uaigaiet Dobaou, H T) (Lood ) Lmdoo- A Nrw AmOAcs ro Dnxme TenAPT] kXxuxczjO 
Oxford Uomnlty Prcaa, igyy. OX Wazkx awd kliwixua Axo In DranTViAxcxa. By 

Tbx Panenrus or TxzAnmr or kltraona akd Eucm Foddei, U J) Boctori. RkberdO Badgar 

i inm BT GaAocinn UrwenAz CawrxAcnafra. By Twx ParPoionTCAL Emcra oj Rapiaxt Ejmor By 
f 01 ton Smart, CV O D.S.O., U.n ,rii B fEifiab.) Low- ILLaorena, Pk D American **-f** f arin —|i»p h 

doe Oxford Uoirwalty Prm, rgjj. New kork CVyrinl CataJog Cotepany loc igyj- 
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PRELBIINARY PROGRAM FOR THE CLINICAL CONGRESS IN CHICAGO 


F the following paM Mjpears a prelimmaiy 
program of operBu\'e dimes and demonstn 
tions to be given In. the hospitals and medical 
schools of Chicago during the twenty third annual 
Climeal Congress of the American College of 
Surgeons, October 9-13, 1933 It will be noted 
that clinics are scheduled to dcm at a o dock on 
the aftemexja of Monda>, October 9, and to con 
Unite durmg the four following dai’B both mom 
mg and afternoon. All departments of surgery 
wdl be represented m the clinical progra m — g en- 
eml sorcery gynecology obstetnes urology, 
orthopedic*, proctology, and surgery of the eye, 
ear, noee and throat 

The clinical program is bemg prepared under 
the supendsion of the Committee on Arrange 
ments appointed by the Board of R^ents which 
Committee is comprised of the members of an 
Executive Committee — Philip H. Kreuscher 
chairman Oscar E Nadeau secretary, Joeeph 
Bfck, I\TUiam R. Cubbms, Fredenck H Falls, 
Harry S Cradle, Carl A. Hedblom, Charles E 
Kahlke Herman E Eretschmer Karl A Mever 
Dallas B Fhemister Edwin W Ryersou, and 
Henry Schmitz — together with representatives of 
each of the hospitals and medical schools co- 
operating in the clmirfll program 
The surgeons of Chicago are keenly Interested 
to present a program of dimes and demonstra 
tions that will provide a complete showing of this 
aty’s dmical activiUes in all departments of 
surrory The Committee on Arrangements m 
making their plans has been assured of the hearty 
co-opcration of the climaans in the medical 
schools and more than fifty hospitals that will 
partiapate in the clinical program. The Com 
mittee is planning for a number of special features 
m the climcal program to Indude (i) Demon 
itrations at sexTral hospitals of modern methods 
m the treatment of fractures (2) cancer dinica 
demonstrating the treatment of cancer by surgery, 


radium and \ ray (3) dimes m traumatic sur 
per> demonstrating the newer methods of re 
habUitation by surgery and physiotherapy of 
patients in3ured in mdustnal, automobile and 
other acadents 

Two sub-committees ha\T been appomted to 
supervise the program for the sections on surgery 
of the ey'e, ear nose and throat as follows 
^hthalmolo©'^ — Harry S Gradle chairman 
Thomas D ABen, E E. Findlay Sanford Gifford 
Otolaryngology— Joseph Beck chnirmsn Austin 
A Hayden, Edward P Norcroas S J Pearlman 
The recommendaUoDS of these committees insure 
a worth whfle program of dmics and sdentific 
sesalons for all tioee interested b these spedaltiea. 

This year the CoU^ celebrates its twentieth 
anniversary, the first convocation having been 
held in Chicago m 1913 It will be recall^ that 
the first Clini^ Congress was held m this aty m 
1910 and was largely attended by enthusiastic 
surgeons from all pam of the Umted States and 
Canada- 

SPECIAL PEATTJltES OF PEOCaAlI 

In a symposium on Cancer is Curable on 
Wednesday afternoon at 2 30 eminent surgeons 
of wide experience in vaned fields of surgical 
practice and from all parts of the Umted States 
and Ca n ada will present their reports &i to cases 
of canttr cured A similar symposium at the 
Congress m Sl Louis last yxar established a new 
viewpoint with the profession and the laity and 
created widespread favorable comment Among 
the contributora will be Indn Abell, M D 
Louisville Frank K Boland, MJ> , Atlanta 
Malvern B Clopton, M D St. Lotus Charles A 
Dukes, if D Oakland Calif , James Monroe 
Mason M D , Birmingham, Ala., John T Moore 
MJ) , Houston, Tens Eugene H. Pool M D 
New York, Richard R. Smith, MD Grand 
Rapids E Starr Judd MD Rochester, Minn., 
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Broolell Ampccfa MD PhOadelpbia WHlam 
P Ilealy, MjO New York Jlirtm B Tintcr 
M D ftiiaca N \ , WUlkm B CtJey M J) 
Newport Chrv'aUerJacJucm MD PhDaddphia. 

A lympoMum on urolc^ turgwy wflJ be pre 
Bented on Friday mommg at ii o dock, the 
teiitfltJ\-e program for wlu^ indodea Joim R. 
Caulk LI D St. L^juia on Cautery RemovaJ q( 
ProatalJC Obatructioa Frank Hhunan LLD 
San Francisco The Patbogenew of H>'dn>- 
Dephrosii Joaeph F McCajl^ if D New 
\ork The Proatate Gland — Iti ihace In General 
Mediane Ner-er CoocepUcna of Dlagaosli and 
Tbenip\ 

Otba- Important feature* of the geoerml pro- 
mnm for the Cooct cii loclnde (i) Conference on 
iraclure* arranged by the CoBe^ Committee on 
the Treatment of Fractarci to bo held on Tueada> 
oftemooD (t) a n-mpontim under the tusptcea 
of the Board of Induitnal and Traumatic Surgery 
m Fndij jitemoon (3) a ajTnpoaium on teach' 
ing of aurgeiy and lurglc*! ^wialdes on Thoraday 
afrrmuon fo losing the annual tneeuog 

EVCNTKO HLCTIKCa 

(‘rognun* for a tertes of Gta erenlng meetinp 
I be hdd in the Ballroom of the Sterena Hotel 
are being prepared bv the CestraJ Executive 
Committee of the Coogreaa At the PriaideQtiaJ 
Meeting on Monday eiemag Dr Philip H. 
kreuchet chahm&n of the Committee on 
Vrangemenu, will wedcome the Malting aurfeooa 
to Chicago, followed by Dr Franklm R Martin 
Dircctor-Oeoeral of the College wbo will Intro- 
doce \iritiag luigeoni from foreign cortntriea, a 
large number of whem have been apetiaily bv 
\ited to attend the Congreti this year Among 
these will be Lord iloynfhan of London, wefl 
known to moat American snraeooa The addrcaa 
of the retiring preiident. Dr J Bentley Sqaier. of 
New Lork, will be followed By the Imoguration 
of the president-elect. Dr WUlkm D Haggard, 
of NaanviUc Tennesiee. The John B Morphy 
oration m aurgery will be dellvtred at this letiitoo 
by Dr LojaJ Davii, of Chhaiga 

The 1Q33 diJB of candidatea wHl be received 
Into Fcilowihip m the College at the ■nnti«t 
convocatioa on Friday evening On thu occaaloD 
Dr WTlham D Ha^wl will deliver the proi 
dential addrcM, amlRobert Llaynard Hutebina. 
A.M LL.D preaideDt of the Uoiveriity cn 
Chicago the Fellowihip addreaa. 

Dlitlfignished tnrgeooa of the United State* 
and Canada, with vmtlng torgeoa* from foreign 
coontrie*, have been InMted to pceaent paper* 
dealing with turgical *ab}ect* of timely interest 


at aeariofii 00 Tuesday Wedaesd^ and Tbnrsday 
eveningi. Among tbe ipeikeTi will be the follow 
Ing George W Cril^ M D Qeveland, on 
Hypcrthyrofdlnn and A»ociated Disease*" 
Edward D Chnrchlll, M D Boiton Tumor* of 
the Parathyroid Glandi" Howard C. Niffriger 
M D San Frandteo, ‘Treatment of Exophthtl 
tnoa Georro E. Brown, Rochater 

Minnesota, ' Thrombo-AngiitI* Obliteran* 
David Edwin RoberUon, M-B Toronto, “Sym 
pathecloiny in ChOdren Mont Roger* Rdd 
M D Cindnnatl, Some Aspect* of \ ascnlar 
Dbcaaea Edgar L. GQcreest, D San Fran- 
oaco, Tbe Common Syndrome of Rupture Ih*- 
locatmo and £l»gaticiii of the Bice^ BracfaH 
with an Analviii co Over Forty Case*. 

Paper* and discassians 00 lublcct* of tpetaal 
interest to ophthalmologifti and otoluyngolo- 
gbta wiU be presented at two sessions on Tuoday 
and Tborsday evening*. 

Tm uosTiTAL coomuira 
Ho openfng lesaion of the Congress — the 
annoal homtaJ ccnf c ie aite — wiU bo h^ in tie 
ballroom of the SlevTss Hotel Monday morabg 
begbuving at JO odock. An Interesting program 
of pepm, round table anferences and pra ctJ esi 
demoiEnratieos dealing with the problem* refated 
to boBpitii effideocy b being p re pa red for thh 
conference which wili cootinue on Toeadiy and 
Viednesday 'Hirou^ a cnreful eelectlcc of the 
subjects to be prescnled by eminent lurgeoiis and 
hospital execuiivTa, the College aim* to make this 
yea^s program of wide Interest and practical 
character — particolar being directed 

toward profmiccil standard* and the Mtal 
probicmi related to medical cconocoic*. In recent 
year* a greatly increased Interest 00 the part of 
s urge o n s lo iMth administrative and cntlbc 
phaM of hospital work ha* been evidenced, and 
for thi* reason the program to be pr es e n ted wfU 
be nniqoe and provW dheunions of Importance 
to the three major hospital gioupa— medicaL 
surgical and administrative. An opporttmKy will 
be afforded to all those Interested In the sdoitiSc 
work of the hospital to participate In a program 
that pertain* to the many and \-srlrd proWents 
connected with tbe care of the patient 
HXADQtTAmxa — HOTELS 
General headquarters for tbe Clinical Congies* 
wDl be e*tabililwl at the Steven* Hotel, located 
on Mfchlmn Avenue between Seventh and Eighth 
Streets. Thu* hotel afford* unuJoal fadllllc* for 
all actMtie* of the Coogre**, as will be remei^ 
bered by those who attended the Cengre** *“ 
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Chica^ m 1920 The grand ballroom on the 
9CCOM floor -^Ath other lar« rooms on the third 
floor and the exhibition h^ have been reserved 
for the exclusive use of the Congress, All of the 
evening the hospital conference on Mon 

day, the anrnaJ meeting, the cancer and fractoro 
symposia will be held in the grand ballroom. The 
registration and information bureau, together 
with the buUetlD boards on which will be dis- 
played the daily <"lini(~a1 program will be estab- 
lished m the exhibition mIT in the basement, 
together with the Tcclmical ExUbition, 

Chicago has many fine, large hotels, sevenil 
^thm walkmg di^nce of the headquartcra 
hoteL A list (rf the hotels recommended by the 
Committee on Arrangements is presented here 
with- WMe Chicagns hotel fa(^Ues arc very 
great and there should be no difficulty m secur 
mg first rlww hotel acctmunodatlons, it is ad 
visable for those who expect to attend the 
Clinical Congress to reserve thefr hotel accom- 
modations 08 far In advance as possible, as the 
Century of Pro gr ess Exposition will undoubtedly 
br^ to Chicago a very large number of visitors. 

Ine Technical Exhibition of the Clinical Con- 
gress win be located m the Exiubition Hall to- 
gether with the registratian and information bur 
eau. In the same room wfll be found the bulletin 
boards on which the daily clmlcal programs will 
be posted each afternoon. The leading manufac 
tureiB of surgical instruments, X ray apparatus, 
operating room lij^ts. hospital apparatus ana 
supplies of all kinds, ligatures, dressings, phar 
msceuticala and publishers of medical books will 
be represented m tMs exhibition 
We are assured that the railways of the United 
States and Canada will grant espedally low rates 
on account of the Qlnic^ Congress in connection 
with the Century of Progress Exposition In 
C hi cago Applications for reduced fares for this 
meeting are pending before the various railway 
traffic assodationa. 


ADVANCE REGISTILAnON 
The hospitals of Chica^ afford accommoda 
Uons for a large number 01 visiting surgeons, but 


CraCAGO HOTELS AND THEIR RATES 


Uctb Buh 
Sb^ Do«bh 


Amimauior NorthStsteStreetat Goethe 
Audltodom MlcliigwiBlvd.tndConjnT» 
Belden Stratford, f jeo Llucola Park \\ e»t 
Behnoot, Sheridan f^d at Belmont 
Bbmarck, Randolph at LaSalle St 
BUckatone, ilichixan Blvd. and 7th St 
Brevoort, ISO ^\ eat Madiwa S t 
CoDgrm, Michigan Blvd, and Congreas 
Drake, L^e Shore Drive and Michigan 
Edgewater BcadL 5300 Sheridan Road 
Great Northern, J action and Dearborn 
lASaBc LaSaBe at Madison St 
hlorrlio^ 70 West Madison St 
Palmer Urn^ State and Monroe Sts. 
PcanoQ iMEaLStPcaraonSt 
Stevens hllchlgan Blvd. bet 7th and 8th 


Sj 

3 

4 
4 
3 
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3 

3 

3 
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00 

00 

SO 

00 

50 

00 
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$6 00 
6 00 
6 00 
5 00 
5 00 

5 00 
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6 00 

6 00 

4 00 
4 00 

4 50 
6 00 

5 00 
S 00 


to insure against o\rercrowding the attendance 
wfll be limi ted to a number that can be comfort 
ably aixommodated at the clinics — the limit of 
attendance being based upon the results of a 
survey of the amphitheaters, operating rooms, and 
laboratoncs of the hospitals and medical schools 
to determine their capaaty for visitors- It is 
expected, therefore that those surgeons who wish 
to attend the Clinical Congress m Chicago will 
register in advance 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic 
tickets which plan provides an elEaent means 
for the disiribuUon of the visiting surgeons 
among the several clinics and msuxes against 
overcrowding as the number of tickets (squ ed 
for any clinic will be limited to the capaaty of 
the room m which that clinic will be given. 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congresa, 
suci fees providing the funds with whioi to 
meet the expenses of the meetmg To each but 
geon registering m advance a formal receipt for 
the registration fee is issued, which receipt is to 
be exrbnnged for a general admission card upon 
his registration at headquarters. This c^, 
which Is non transferable, must be presented In 
order to secure clinic tickets and adrmssion to the 
evening meetings. 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY GYNECOLOGY OBSTETRICS ORTHOPEDICS UROLOGY 
PROCTOLOGV SURGICAL PATHOLOGY ETC, 


COOI CXJUNTY HOSPITAL 


StnroxL Koai— t GenefiJ pnjcry 
F H, Faix* — » Gywtniop 
E J BnxHini* — i. Ortfiopedia 
W njuu 5 L Coium — 1 G«eril •arfery 
II D\vi»o » — 2 OcDffmJ •OTfcry 
T t m it i 

Smncn L ILooi— 9 Dluncwtfc dinic. 

Aa»coi tAJfm — g G«wal i ur tcy 
Okmox Ha a — g GoKnd ■njray 
A. E UcartcoiDciT — 9 Goieal ■wiuy 
K H. Ccoa-T* — 9 OrthopcdKa 
Camt Cgm amiw j GyDecoiojy 
T OTIcrjoxarux— 9 Gtneal fcrTinj 
llAiiT Cpltk*— 9 Urclciy 
H. JACX*I*— 9 Goieril mirprj 
liUicm Hovmi — p Ortityionc*. 

VixiKw C David — 9 DkipMctk c&oc 

L C Caict ooc — 9 0 «wJ WTjtrx 

J P Gtawmi— GTne«i 3 i 7 

RALra B Diiiha>- b cobcmiaiik 

E.WA*MrAiB— G«wrtr*iBi«7 


CHunow} B BXXTT 9 Grvxokfgj 
Haut Cm.\n — 9 Geoenl vug n j 
V L SCTi.Arrrj — 9 GoenJ ■nrar 
Oe^vot Aimua — 9 G«sem«aiyav 

L G Fi.o*t — 9 Ocoeni wr fCT 
(, StruivAK— 9 C«*erti mxarr 
L L Vhtct— 9 Urokiy 
Fiaxx JiUa — 9 Ocaail « m ' « T 
R Vau Ba»— 9 Gtnoil iorfeiy 
Phtut H Kj ixi Mam — g Onbopediex 
C^AU 0 M ilcRXXKA — 9 Hiol^ 

H Eauacs—* Hrefajy 
Haut Ctnvu — 1 Urtrtoo 
Geo*o* DA\t*— Oavem Kirfety 

t R BcCffiMDa — I mfei7 

AVID Hjxui — I Obteti^ oyrttkina. 
ScuTTa L Koc* — ■ Gemini forfcrT 
T ki tn d fj 

Phjuj H. Kuuktii* — 9. Ortbopedia 
CilajdodU) Bauttt — 9 Geoenl aarfay 
Gic*ci* D \n — 9 Genoal tar f t iy 
R. W UcNialt — 9. Gaanl afffCT 
llABCOT HiMArt — 9 Ortbopaifci. 

D Homo — 9 Gynecnloty 

ILaxl A. ^Ixvn — 9 Gaunl ■lifdT 

E. W FaantAjf — 9. Gyrccclofr 

A. H- UcaroonDT — 9 OnKitl fBijay 

ITai Txdux— 9 Geoenl aunuj 

A, H. CqJoxt — 0 

D H. Livtjctkai.— 9 Ortbopedta 

Tcex Hakcxx — ucim] w aisuj 

F H. Faux — t. Gymcoiop 

E. J Banrrrm- x. OrtEopei&n- 

Rauh Bittkah — «. Gai«nJ thcnA aniery 

WniiAU R- CuMort — *, Oeoenl auiia; 


Gkaaox Armuis — 9. Geoeixl a ut ay 
Aaxct KAsrm— 9. QcexiaI icrjerj 
JL C. ScuJTAK— 9 Gen*T»l miei^ 
Cmr Cp uTAMux — 9. Gynecciior 
VtufCJiC Davts — 9. Geoenl PirSEiy 
Uascui Hosau — 9 Orthopedic* 

F O Dta* — Q Geoenl inTwy 

t OThaaocHut— 5. GenertTaanciy 
Iaoxc*— 9 Geoeial atuTEiy 
UC OAmoOD — 9 GenaC foiieiy 
I<tm Haxoe*— a. Oeocnl auntiy 
J R. Buoanrai* — j GavenJameiy 

VlAmAix D ATEioaf — a Geivftl 
E IVAUzxwin — a Geoenl imiay 
Sovaoai L Eocs — a Geoenl aarfUT’ 


ST LTCE'S Bosma 

Unity 

R E ilocK. A Rod lJo»»oa *ad Cmm Sbajpk»~ 
a. GeaaaJ aoirlnl openllocki. 

E. Oajmo — L NeoroletckaJ mray 

T**ti »7 

Q. O Jcnm, WnuAia P CArtJiir, U. J Enxt A 
EcvAXsaaiid Jcaot BIIV33 — 9 G ypeeototlal cpg 
•tkma euly faniau aohT7^dan»tndee. 

Caal HsmcM ud Willud Vaji Eazb. — 9. TVruie 

RecnatncdTt *1111117 

L L. UcAimtn ani ^ W UcAroTTk — L Gaaal *D1^ 
«7 

Tr«d«aa^7 

L. R ScsofU'T — 9 Urolockal cftnlr, 

E, W RTmox aod F A. Cuaxdtx*— 9. Orthopedic 
opmtme. 

S C Plwjco — g Geoenl uiifu/ 

H E. JoTza aod T I Haj uu -9 Geoml 01707 

E. W RUMO*, R. O Rrm* aod H. O Sqjielo — »■ 
O rtbopeific openBciia 

Fiavc E Dayid C. j DaBub and O V Poauu* — a. 
Rertal 1 01 70 7 

Tkwity 

C nrt'AXAn — 9. 501707 in JtieonIkdUhetia,ainbulah *7 
Tih) UptW of 'TijlcM retea. 

H. E. Uocx — p. Oeoeral a miO T 

Hamn Ojlti* — g Uroioglinl able. 

H- E. Woct A. R*n> lIoUDW and Cwaiij* SHAjone— 
a. Smli (nctnna. 

W R. Cuum — a. Gaanl *117617 

H. B Tsoau anl F W Ha*iX — a. OrthiuKdlc efinle. 

FHitj 

W F Ltcw— 9 Dialjcmtloaa ol the ihooUcr with tnctara 
c< the gnatar troeiianto 

H. Pona and F W Uiunm® — 9. Otal *11107 
atire. 

E. "W RuMoa, F A. CjIawdix* and R, a Ri t iP- •« 
Orthopedic cJhdc. 
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PASSAVANT MEMORIAL HOSPITAL— NORTH 
WESTERN UNIVERSITY MEDICAL SCHOOL 
lltndaj 

Rddolm Houccs tnd itiff — *. Syrnpocnm on hjper 
gravidanmi. 

Tntaiay 

Ijiajcdd W Riba — 9 The o*e of the electro-nretlirotcmc 
In oretluil itnctum. 

AiTHtni H. Cujiiii ind Gzoioe H. Ga*d*e* — 9. Gyno- 
cological opentioiis. 

JOHW A- Wcnux*— 9 Owlccyititii, ciTcfaiocoii of the 
colon. 

Jacob R Bctchbdcdeb— n. Thyroid rargoy 
Tome S, CoouEl — 10. Phyil^ tberepy 
Paul B MAOKTj»oif— 1. Ununlted fnctnre of tbe neck 
oftbefemiT bone pMtln tbe qiine. 

JOHW A. WoLTEt — » Ihry fhntc AUmentitkin of the 
Gridcijly 111 patient by jejanal feedbci. 

Obftctiiad DepsLTtiDent — a- Symposium on cardiac dU- 
fVi^r obstetrical UKxdatloiLL 

Lotal Dayii, Lewis J Poiioct, Haix Haves ead Datid 
A-Cicvelakd — a Symposfom on neorologle Aorjery 
TTidAo^ay 

Haut M R jjL ' um — 9. Thyroid Kirjery 
Lotai Dati§— 9. benrolopcinrgerT 
SuKKEi L, Koor and Micoab. L. liAiOJt— 9. Nerve and 
tendon m rg ery of tbe bend. 

Taxe* T Ca*e— 10. RocntTOoio0 
Philip H. KtnrtCHBt— * lEp Joint jurgary 
Alun B Eakavel, Senem L. Eocs and hlKSAO. L. 
Ma 30»— j Review of twantv yean of nrgery of the 
hand. 

Leandzx^ Riba — l Drydmic Proetadc reaectioa. 
Fjm. D W HAUSEt— 3 Orthopedic mrgeiy 


rJundaj 

Atimni E. Cuxns and Geoboe H. Gaedvu— 9. Gyn 
e^^Kal opermtknta. 

ToHjrAwaum — 9. CholecyAtiti* carcfnaaia of tbe breast 

Jacob R. BiXHBDCDEa — o. Abdomloal far:^^ 

JOHS S CouLiiE — la Phyelca] therapy 

Philip JL KaEOBCUEx — a. Sbonlder end knee Joint dc- 
ra maudi t 

Rudolph Houces and itaff — a Symporium on toxemias 
of late pregnancy renal and hepatic. 

CoAELEa A. Emorr Walzcx H Nadlix, Paul Stars. 
M TTr:vTmT BabeER, HOWAXD B CaRXOLL suH 
Howasd L. Alt — a Symposium on hepatic 
Friday 

Harrt M Richtes — 9. Gastric sorgeiy 

Lotal Davis — 9. Ncorologlc sur g ery 

Suion L. KcCT and ilicHAn. L. Masow — 9. IrradlatuKi 
nlccn of the hnnd . Dap uyti eu t contracture. 

Jaxei T Case— la Roentgenedogy 

Paul B MAOsusoif — a. DanomtiatJon of prlodplea for 
overenmin* deformity In ummitei fractures before 
opentioo wmo grafts for ominlted fracturea 

Rudolph Holxes and ftafi — a, ObstetdeU hemonbagea. 

HASSTil Rjcetes, Akdiew C, IVT SauuilJ FOOXLIOV 
and A J Atedcsob — 3 Sy m p» slum on gastric ulcer 


U S. iURINE HOSPITAL 


PRESBYTERIAN HOSPITAL 
Tuaiaj 

A. D Beva*— 9. Surgery of tbe breast 
V C. David — 9. Cardnoma of sigmoid 
H. L. Kbetichkex— 9. Kidney surgery 
R. H. HiBBBT — 9 Tranxurethiiil electro resec ti on of proa- 
tate gland. 

Kellooo Speed — 9. Tirmon of cheat wall, demonstration 
of casta, lantern slides. 

A. H. Moktcoueet — n Abdominal surgery in chfldreo. 
A. VouniuttSHM — a Neurosurgical operation. 

Ti aintsday 

A. D Be\as— 9. Hcnila and undescended tcatide. 

F B Mooreiiead — 9. Plastic surgery of ujcrntb and face. 
C. B Da\tb — 9 Tumors of tbe large intestine 
H. L. KBETBonirB — 9. Surgery of the bladder 
N S Heaxet — 9. Vaginal surgery 
Db. Gatewood — 10. Cardnorna of stomach follow-up 
clinic. 

E. M. Melleb — 10. Thyioid surgery 
H. A. OBEBHELXAn — 10 Surgery in diabeUc patienta 
E. R. McCabtuv — ti Strangulated bemta in infanta 
W J PoTTB— IS Fracture problema 
Thmday 

A- D Bevax — 9. Surgery of gaH bladder and bile tract 
BL L. KBrrscHXEB—9. Transuiethral resection of the 
prostate. 

F B Mooberuud — 9. Cleft palate surgery operative 
treatment of anbriosb of Jaw 
Db. Gatewood — 9. uastric reaectlon for olcg 
R. H. Hebbst — 9. Dlr tf ti Qi la of urinaiy bladder 
R. H. Bzbbst and C. W Aptelbach— 9. Unusual urinary 
anomabea. 

Staff — 9. Dry dinic E. D Allcx endometriosia C P 
Baocb, dystoda AABOvKAXTEB^iecDgnldDD of early 
cardne^ cd utema 

G L-McWnoim — 10. Friclore of tbe greater tuberosity 
of the bamcma 

A- Vebibugchex — 10. Spinal cord Injurica 
Fniay 

Staff— 9. Dry diaJe. A- D Bxvax Pr eseu t rtmtus of 
anrsthrali. H L. EBErBCHiiXB. GenitOHirio&ry surg 
eiy R-C Biowit. Treatment of masrive haanorrhage 
In gastric uktr Y C, David SlgniBcance of poly^ 
oflarmbowcL £.M.hIiLLrB. hicthod of intravenous 
fadectiem over long period of tlma R, H. Hebbst 
F loroais of bladder neck. F H. Stbaus. Obstructive 
Jaondke. G L. McWhobteb. Rronstructitra of cosd- 
moo fafle duct, casea M L. Loxixo Granuloma 
I ngnlnale, caaea S E Lawtos Cbolecystcntero*- 
tnmy indicatkiQa 

E J BEBEHLiSEB — S Oltbopedic rllnV-- 

WASmNGTON BOULEVARD HOSPITAL 
Tutsday 

Paul C. Fox— 9. Gynecological rJlnJc- 
T7«f)usdey 

A. R, Metz — 9. General surgical clinic, presentaboo of 
mmxual fracturea 


Wtintsday 

0 E. Nadeau — 9 General surgical cUnic 
Friday 

0 E. Nadeau — 9 General surgical dinic 


Tkuraday 

V J O CovuB — 9 Hydiuwphrosis, etrology and treat 
ment, case reports, X rays and operative results 
suprapubic prostatectoiOT and transurethral reseetkm 
of prostate comparatively Indicatiaas and resulta 
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UraUEL REESE HOSPITAL 

T»*iday 

Ainiib A.STKAC'n,&fiamxsP STaAm3,jAiizaFun»tL 
tM Eouxt a. Ckawtoui. StotPta mtdbn tor 
futric «ad ttarriiTu I tlccr roc nm a i Akct dooikml 
■ ■I 111 ri I'M cad {or ^nok ob 

droctlTc j i oadict. 

Gcwtr L DcruKnri cad Rxin Brmtui OcB-bbd 
ia aufeiyjCai lui ol Un tccisuou dact. 
t) C. Srictm. Thyttad wqfBCy 
E rzimt- CcKTtl cwiery cniftty ot tbi oQ btcddci 
BmuD Form Tbynaci toi^CTT wryt r oTUie rtttain 
Haut iOamc TbyrcM ait yr y- pS^iaddei aufRy 
Mai OrtLcc. Sg yg y ot tfae brecci. 

Cmct RocncEat rHctE;r»r at bi*dd« tomor- at- 
ftoncUtn^ (or tnScrorioow 

ICYUto Koci. ElKttkc! rmcUoo at pnatcte Mpfaio- 
SibciUcBy 

DomxII Lcrunci. lattfccl dercf w nafptc ot the 

toMH. 1 ( gl ut c l ot Hsn hncr ccrtMp (yiaMctonv 
Ut eanu: cnfa tM tnoe lecfUcostc opemn*. 
Jauvt E LACKxrc Abdoeuscl bywenctiVir' mtcfpao- 
txK. QpmtnD 

Jca» L Bca cad Ra;^ Bxtc. CobsIou pvlntcJ 
Uccrcboa, cnw tonor cod pd rc . ■tAcinfitctKib. 
tTc^ccf^y 

D C ^TtAOH TbyroKl •crcsrr fitt-bladder tatfery 
BdUjr« BinxLui Svcerr « w cbest 
LtoamL D ttw c t Ocami ajTfrTy 
Amis A Smcov ^aartaa f brccffM cad lumcirr 
A CtATTOka Sccuoecl e atee t uaT tor okmtr-t 
cetitWi»t p)W<vk*T lor csQfeBauIprtancoiWMi 
Bu usPocn-GaieTclatrfBryc^cvtayot tbenteo 
it'na L r<uuu Ocaoil airfoy 

j ix7 PcmiA' CcKnIlUYciT 
Ohoe Frw^fficcrt liadeaondid l««ts tufRcpebic 
praui^oay 

iUcn & uxx Qecirir mRlka at prauci n/tkmcu y 
(or (toon 

Fnur Unn cod SronrT SoitsiAii. OnlKfkcdlc <dbuc, 
'bovMn eIbo« bead, bo pct\». 

I & I c ci 'nauL, St cod L h FiAcnxnu, Jc. 
( TaKotupccl opcrcCmi 

U H RQOJvm ObotftaceJ cod crorroloipcc] rboku 
doxKOMictKiQ at (orcepe, met aa cod an^c<« ntarc, 

rpatMnCPty 

trmo bTus cod U L Ixrtomu. OtoCctttcct dnor. 
kn ccrvKct cnctcco ondfT toad cimtbc^ 


Thirtiaj 

SjumBrmuu Scrftiy at tba fcS bladder cod obuom 
dace 

Amis A SnADCc, Sooram) F Snuni cod Sensn 
A Cuvrusi' Supcxl dMlbnay for ccroaons ot 
ibo ractoen mecticct* (or ordoonc ot ibc ctoaicrb 
D C> SrcAuac Swcoy et tb« oatoo, wcQ urtatt a o tad 
thyroid. 

Cmicx L DAvrmcoT. Satjerr at tbc et t nr o daK 

BunxxD Poem. C^aeicl atrfcrr 

Bccormo F Stcahu Cknma *01(07 

IXactt Rjonn Swrery at tb* tliynad 

E. Fcturti. Sergery M tbc ccB bUdv cod caenMo dacL 

‘txnss E. Jtrfta Nepimtoeny for Ubwtoloo* AhlMy 


IXTCM Sunoo Datherrny ct U o dd g Cnnor' no- 
pbnctocBy tcd twaot ot Ltdser 
D ASA H. LcriN TOIL. Scrisy of th« Btot, todaa cfw 
etk* U* •nlnott tad (or tcbemloA 
Cuxua IL jAcaoL Otthepodfe 


} DUOt E. LACxnc. CytMcaloflcal optnllou 
oun L. Bax> cad Rjiiox Rra Fioicpo* tcfiticl hyv 
tntdmy Sxtddi ncrl^wt pcutufac 
/WAj 

Ama>A..^nutw,Siiovnxi>P SnAiiH,lAKnFATe>;i. 
cadRoem A. Cuoraa. Sobtotol (UtRcbny to 
Cutn>ie^«Bci cinr rtc ecthm ot calm to cerdtUBM 
cl col^ 

O C.9n4V«. Soifeiyot tbelbyrctdcodtatnlcDiOT 
Cccjoox L. I>AT»oot3 cad lUutc BnnuK. GcB^Uod- 
der cnxiCTT cad mifiuy ot the cwm « dace 
tUm BcToua Tbocott nrwT 
Bexiuis Foam ^ cotot cad nctan. 

hlona l~ Pauxx. (Siaml ><QT*tT 
McJiCmu. SoTiny at tbr fara^ lac ot tufiotbenpy to 


Foxamex Lr w r U Al. Scpmpabk procUUctony urc- 


I S GtiQ^nL Undnecoded taUi 
ramr Lewo cod Sonrr SiaxiLAa. Ortbepedk dbdc, 
bode h^ koM. tooC Aeald*t dcnwutrxtfao at 
cnbnmcooa 

L E PcAStrcrouL. Sc. cad L. £. FiUDUxmcu Jt. 

Oy»ecoia|lcol dteic 
tv D Rooovm Gyaccolackal ckak. 

(moo bmo cad U. L Lenamu. Gyaocofefkc! efitk. 

WOUra AND CHILDRENS HOSPITAL 

i/#W«y 

huaexs Fota — *. X-iay tbniq^y (a mcTIcaonfVa. 

rn*d»y 

&U3BA Vxo Boocn— 9 G«s^ ontol (Rndoc^ 
fooEren UcCoum asd fimiu Aca uoocph-)^ 
DenecoDctlMH d toetpUoo cod taco- 

la (Ufprr 

0 ZcuxirT~j> DesxsKntloao ot (ketnencoktioe 
tieapy 

TTrdrritiy 

Punx Struo— 0 OromI corsiccl eegtetfaw. 
VVaiodxoa Kjioo cad Cijua Ocxi — t. OUUtrkcl cewe, 


.. .. . uadci wrcrotuibu mtb 

FcAKU F oca — * X'fcy oennatntlaoo. 
PxAUJtSixxL£a~* Siupcald]c|o0clietcyipctifiddcte 
tbUdifC 

riendey 

KunOxmxo — g. Ocaerd Mitery 

Staf— ^ FmlsTCcuec. 

llAcn OcncYB— to. Urofackc] dWc. 

Aaxiu CfXYOTAS — 1 1 Cuonaoia at the 
EuBCC Pajuow— * Endocftac tbnepy a (ynecDiatr 
•tcrQity openSooL 

Friity 

Uaot E AA tULUO— 9 OyTAzdockcl opendnw. 
Co>mA» O'Bcma— It Ceacm aMykcl epentiew- 
ItAjn SncAcx cad Funovs Hajuc — t. ObrtrtiV* 
CvACtn Fooa—i X>ny tad diUhavr (bcnf7 


EVANGELICAL HOSPITAL 

a &txAj( Jom» CScfc-cl ctHlin cl atcMUdM 

PxacT*£^arctn. QtoVcl Modke ot poaowdtic. 

OtAxm Pera. Tmttnret ct tom Bwh Lactam by 
ftttd tnetk^ 

Vtav Crotflc penerv Dtoaatndoo ot modde tad 
pbcdofTcpta cbovtac ne«tr ambodc ct the bcadBad 
at fcaotem ct U» ul 
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MODNT SINAI HOSPITAL 
Tmaday 

V L. SaniAOEl md aaodites — g Hernia, br«iit utd 
bfllaiy »ar gei y 

luAlx DxvnuoHli — li Pitioki^cal demonitrition 
IL L EanJUf— II X ny diagwab and tbeiapy 
Gubtav Kolucbh and Haut Ratwcr — a Gtnlto- 
crinaiy furgciy 

XitdMtdty 

Haxiy M Rjcktcb and aaaodatet— 9 Gastric and tby 
rold aoiKcry 

IsiATL Davimohi*— ri Patbologlcil danoratratioa, 

M I Kapiaij— II X ray dlagnwla and therapy 
ALrmiD A. Sttaum — a Gaatro-Inteatlnal turgtjy 
RauhB Bttthak and aaaodatea— a Intrathoradc auiB 
cry opciatkmt. 

Thunday 

Ajlxoh tAirm, A- F Lasq and auodalei — 9, GynecoJog 
kal OfientloDA. 

Ibiatl DAvn»OHi» — ix Patholc^kal danonatratioii. 
iL L Ka»la» — II X ray dlagniMta and therapy 
Chauxs Jacobs and ano^tea — a Onhopofic operaikma. 

Ffiiay 

Haut RouoeX' — GenltD-uibiary anrgery 
Irael DAvn»OB»— IX Pathoioglcal demMUtratka. 

XL L lUptAW— 1 1 X ray dagn o a l a and therapy 
Dry OinUi — IMly 9 attd 3 
lOAXL Davtwobw Valoc of bfcw In 
UsintY BuzBAtnc Toxroiu of pregnaiicy 
Gostav Koij»aci. Eketronrgery u cancer therapy 
Ajutox KAjriEt. Chodo-epltbecoma foDowlog a reslaikr 
mole fmietkml aterlne hflanonhage. 

Uaut RotJas. Bladder tnmora. 

A. F T4rrT, Tceatmat of Mrth Injury early dlt6n,Qati of 
uterine oncer 

David A. 'Wnm. Relatkm of adreoais to th^toxicQab 
morbidity la opoatloii for acute appenoldtis hi re 
latloc to the queatke of dninan dewoitratloii of a 
nnlrmal traetkm apUnt aa toed hi a amtD hos^uL 
Lim. L. Aibov Treatmot of fracture of the mmilh. and 

mjndfhU 

hi RxiSE Guttkax Recent advancea in the treatment 
of malignant dHetaea aboot head and nwk, 
endoacoplc cRatc 

Staff Srinimshim Cancer of the king I hi Track, 
mctucal aspect Jacob Lubcuucx, bronchoacopk as- 
pect IfRAZL DAvmcasx pathaioglcal aspect hi L 
kATLAX X ray tspecL 

hlAtraiCE Lewtbox hiedical appraisal cd surgical riska. 

ALBERT hlERRTIT BILLINGS HOSPITAL 
Staff — 9 dally General surgical opcratkma and rllnlfj 
demonstrations. 

U tuiAK Adaio. I>emonitratknis in thoracic furgeiy 
EiufDXD Akdiets. GaB-hladder mrgoy 
Alexaxder Bsoxichwio. Xlanagcment of malignant 
tumors and crocrimaita] boot tumors. 

E, L CoiCTEu C. H. TTAT fTTTB ind Dt TCgyra Opera 
tkmi and demoiistratlacis in orthopedic tu f g er y 
LrsTE* R- Dxaosteiit. Surreiy of the stomach "hH cokia. 
C. B Hcooora and H. E. iIawcixT) Operarions atwi 
demonstrations in cenltD-urinary surgery 
nnaix P Jdtxdo. Abdominal surgery 
D B PHnesm. Bone surgery opcratioiii and demoostia 
tioTtl. 


ST XIARY OF NAZARETH IIOSPITAI 
Uoitday 

A. S SAiiroLoma — s General surgicaJ clink. 

E. H. WAUazrwtxi and P F CrwAUHSn— J Inguinal 
hernia dinlc. 

Toad I^sRscnmi — a Demanstration of blood tiumfuslon 
Tutsday 

Gcoxoi: hlDULn — 9- Ceiieral surgical clinic. 

S R- PiEiROsna — 9- Spinal puncture ar>d anarsthesia — 
Indications, contra indications, advantages, dnadvan 
tagea, demonstrations. 

C. C. BDdYXxn — s Varicocele operations and demon- 
strations. 

hi J BAMVirRovrra ami B PnafYxaii — 2 Goiter 
flintf, ctpenthms dmonstration of cases. 
Wtdnaday 

T Z. XttowTO— 9 Gynecology and abdominal surgery 

W A-KoTLEwixi — 9. Emergency and general surgery 

Tbduas PiAXT — 9 General surgery 

A. A. Thusda — 9. General surgery 

Frahk TEOAft — 9. General surgery 

Jon* TnoAR— 9. General surgery 

CnESTXX fbTAijjTf CTt — 9. X my demonstratKiii- 

hlicaAU. Etoa — s General surgery 

F A. hlActowtAr — 1. General surr^ 

XL E. UccAian — a Obstetrical clink, low caaarcan 

secrioo. 

M Ejtomexi — a Removal of piUnodal cyst 
Titndoy 

Leo CtAjA— Q. Orthopedk cUnk maggot tratment oi 
osteesnyeiitia. 

E. XIacooxau) — 9. Abdominal tuige^ 

DoDoartntlon of [BthologKal specimens. 
A. V Pamkillo — a- Aieptk raaectkn of the bowel, 
demonatnlkm cl oms, mcivisg pktun exhlbidon. 
hi E. UxxAxari'-'a Sorgical anatomy of the perineum 
lantern slide demonstration 
Fndcy 

Joseph X\ ELTELD — 9. Urological dinlc. 

Georcs XItTELLEX — 9 Gexioal surgery 
Chestex CnAiiEHOEX — 9 X ray oanonstraliDn. 

H. H. Hnj. — 9 DannsstntioQ of pathologkal speciroens 
ROHzrr E. FuuntExy — a Gall bladdtf suTgerr 
Leo P KozAurwica — a Oaarean section fndkutmn% 
contra bdicatlons, demoostratioos. 

WESLEY hlEhlORIAL UOSPITa 
iloHday 

P B XIaohttsom — I Bone surgery 
Tvtsday 

R- W McNeaIiY— 9. Gall bladder surgery gaitro-lntes 
rtn»l Biigery 

C. B Rxed — 2 Obstetrical dinlc, moving picture demon 
strallon of breech ddiveiy. perineorrbapby and for 
ceps deUvery* demonstration of external measure 
ments of btra'Uterinc chBd. 

WtdModay 

Pmuy H. XREincHEa — 9, Joint surgery 
Guy Vah Albttxe — 9. Osteitis tuberculosa multiplex 
igfatJca (Jttngllng) 

Tkarsdjjy 

G H Gadkex and hi T Gomsiin z — 9. Gycecofocical 
cffnlc, vaginal plastic work 
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iiCRCY IfOSPlTAL 


JIAVESS^OOD nOSPITAL 


TMijy 

i M Ilfco** — ^ IJtiHnttocy tiic cojoo 
J L lunxr — 9 Cinjftk l 25 t<»tiB«l rrt»a«tT t wv- 
tnd hemk. 

Grotac Gxim*— 9. Priorlc otwimctaao 
J D Cmnwj— 9. Fnctom uid dalonticms of Uat 
tettiai*poe. 

C J — 9, Rupture of the (ptetn domktbif ocnte 

It eiMf$d*j 

11 F IfcGmur— ^ ftflkjx it»£t*arioy 
O Sa» **—9 Acuu pcacratrt* pmontlof lutrk 
aad duodraitl ak«n 

C. L liAjtrrv — 0 Vnai bctakctomia Ia com obli pot 

toonxrjr tubonikHO 

L 1 . CiAjLUKX* — 9. CtKleaasA of Lb« coioe coraaom* ot 
tbe brent 

iUiuckT L L \rm — 9 SMipnj utitatuF of 

■mBceowi orvlKniotatructno* (koCOcbI flf bfadder 
tuuson 

Tkandiy 

L D Uoomtvir— 9 T •« jjoilm, (hffrrrtrtaJ <hi:((tan« 
<d cun of dj'i^TOM'iubCB aad lirpertb 7 TCiKl‘*a oltia 
byljatioci for und BmggrweBi 

'n J ihcvo T — 9 TfdiatnU coanknitioeM a poaurttur 
jutw-rnirroatomy 

F L rmo t» rricwTecicM 
t \] Duirwjt tad f C V uux 9 Ouuo-catnuoai 
cisuc 

fxW r 

]{ M SuKTTj od n tatjT i VKirm -9 ( ]wa>- 
kipcal duuc Huxcy aad udtauoe th«np7 
ICMraLuU 9 UunooBU of tbr ctsjto^naary tract. 
\ \1 N u. JIM — 9 (.jrwx kp{rc«u a as IsiaBi. 


lRV.>(.bb L tMU-\RD HObPrTU, 

r»rk 1 

AAit> (■ S I » UTT - 9 - OtkjtU ntxacaJ ciimr 
rajj»JKj.>l TUJUt-~3 sojirry of buDf* tjri jotat* 
ii (Vontfd 

On ii Wvirra 9 rjcoct-jJ »ufpciU dujic 
\ A L.n> L S«ij T»~ OnbrtK ch&ic 
TirrWty 

jourt F J toi -9 1 hynad duuc 

Frarfar 

\«rnjaL Vnaudgr— 9 Gra^ mtjfcaj dmfc. 


LV VNOtilCVL Dt-iCONCSS HOSPITAL 
funf > 

EOTAioilivcocx— 9 Gtotra] miiOT 
rinfanrfay 

PtrLlfoajt— 9. Gcnrrai Bsrjrty 
iJhmrfaT 

A J ScBOXfcJrao— 9. ptlvic aaiitty 
frUti 

JO«n PSJUO. — 9 - Abdoizuaa] aorfory- (puMU ajur«ti>nk. 


Ttftdry 

Q W 9 Gall.biKiile Ao 'y a y taortaHty aad 

mortfdity 

C A. BcawKi — 9 JO Somy of cajaccr itudy orpwka- 
^oa in a private hcapitaL 
D B Pdko— o Ortjjopexlic amjery 
E W IftmLKJt lal I J Woo»« — logo Carctocni* of 
tecua 

U FatD — < l>hj(ao«!i aad caaBa;;«iient of ifxtility 
L. C F«i«ai aad D L Jrnaaacai — ii-jo. Gutilc 
aypUik 


iretfcofay 

G oc TASjroaun aad T J itooax— 9. Caidooma of 
coVmi, raoditMCt EtuLe o(<TatV». 

i l WAjo—o JO rntctaret of tlw dbov 

F WKjMBaravrt — <0 Ct aoilom ai etiojacical fac 
(ora ia irpertityraktiKS. 

C 11 Loceiood~io 5 UfdiAet. 

([ r Stcnrota*— i ofood tmtaftikui]. 

LCD a— « «j Obatctrtc*. 

J F O r u --- ( JO. Spiaal an**lJ»au 


ri«r«fay 

C C Rntmo — 9 Ot«tetncal aacatbeifa. 

W P Caom-ro*— 9 15, Craanao aectiort. 

A C ILonccrr— 9 JO. llestaJ dJiturbaiKet of cOabetic 
patUan 

A. \ Rotcrymt — 9 *$ IwUfrttJOO 
F N BuaXT— a Grannku ceil atrdaem of unjy 
R £ Dvxjr-ieje SoitkaJ lecbnxfoc 
P J $ Pamriediaa abtkni&ai iackktt. 

F jL 'C m NAaonaja- j Uortaity la approitotia 
C B nouuo— 1 JO rmbra dbeoe fraeturof cpfsc. 


SEIBJKERb HOSPITAL 

Tmsity 

BtsEXioom lltnu aad IlMoia Scuimsr— 9. OttbopecSe 
open don* 

U rtfarW-cj 

Bavcuzicx Mooma~a Desiocittratioo of pUAtr tnb- 
af^ae ebb footdiiMC 

Tkitni J 

EUnnisox Uocfti aad H tQU» Soniui—Q. Ortkipedic 

opmtRma. 

FrUtj 

Bat uuwz UOQu aad H nxDSonau ; — t Oot-patkiit 
ebafe. 


SOimi CHJCAOO COMWUvm hospital 

Tmttitj 

M E riMJOt— a. ATtrtla af>ratSr«k. aaalyrf* of eoo 
caM* 

LocnaD Sxnit — TsbarcoVaaltof LbeUdtxy prm»- 
tatko of cue 

frUty 

JoaCTKj LiSKniTt— a yractortataddWocatiriaof tia 
eCw ptraenutlon of cbm tmled by open opendoa. 

Fa*« 0 . iicrinit~j.yi. Fnetum of the oppff «»1 
tjja KoMfrai, pnaeantloo of cam. 

GaoaoaG tFBiirjr — j r Da t openth e at kcenlloa, prr*- 
CBUtlea of cue 
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JACICSON P\RK, HOSPITAL 
Ufnday 

V L. Bakboc* — * Dry dloic. Syrnpodum on treatment 
ol pulmontiy tubmnloiii, lod mcdicaL 

Tnttday 

T H. Killty — Q. Gcuenl ioigiciJ clinic. 

Abxie Bajto*oe* — 10. GcwnJ forridJ clinic. 

CC CuuLT — II Genend tor^cal clink. 

S B IIacLeoo — 1. FrtcUire clink. 

n t^Ktsday 

Arm BAonTEiOE*— 5 General aorglcal dlnic. 
n Ho\t Cox — in. General fOTglcar dink. 

S \\ iiaiomoKT ROBDtwa — a Diy dime Hand In 
fectioM u related to Induitnal aurcery 
H. F Spiaxoco — j lIoTtality of appeadadlfa. 

Tktfnday 

Anaix BAioTEacEi — o. General amrlcal dime 
T H. ^urt — 10, General lori^ku dink 
G llABCsnto'er Roaiireoir— 11 Injection treotmeol of 
licmoTTboidv 

E. Aixxk Pauoxi — II Poatopeiative tieatmcnt q 4 lup- 
tnred appendix with poitonltla. 

R. T Failty — I ChorK^-epithdkma pacodo Addiaon a 
dbeaae Tolvului. 

J J hfoou — t Groa turgkal patholosy 
Fndiy 

A F Hemviko— 0. General aoriictl dink. 

Geoicc hi Locai — lo. Gynecolopcal coic^ 
CCClau:— IX General soixkal dink. 


HOSPITAL OF ST ^NTHO'A DE PADDA 
lf*ndty 

TBOUAiDm.'n — a Demonitntioaaiarir^caipathdosy 

LAwaract Rtab — ^ General aurgery 
J J SntATKA — 0. General nrrjeiy 
0 J Trait— p. Urology 
L. b Ticffr — r \ ray demonatralion 
TTtdMtsday 

R C, CunxB — 9. General lorgeiy 
Josipn ZABonrtrY — 9. Cental aargery 
F W Slobe — 1 Fracture 
KL A \\ EraetOFT — 1 Obatetnea. 

Titmday 

Fiaxi j Jax.t — 0 - Abdominal operatjoni 
F B OLEXTOtt and R. C. Dauar— 9 Thyroid aurgny and 
feneral aargical dkk 
0 J JnciA — 9 Urology 
L- b- Tiart — 1 X-ray demrmstratkpii, 

Friday 

S E. Dowlcw — 9. General aurgery 
A A Boxa — 9 General lurjcry 
II A ^ nasioPT— p. Obatetrlca. 


HENTlOTtN HOSPITAL 

Ttadar 

^AjfxiJTO BtuiETT — 9. Gyneco i oekal operalkna 
r Lee Sitm — 9, Some problema ui tubm patency 
II tdnaday 

JOHif A GtASui — II Open reduction of fractorca. 


COLUMBUS HOSPITAL 
Tuesday 

Daxiel a Osth C, 0 LixnjTaox and il L. H-miwah 
— 9 General furgery 

DAirnx A Onn — 9 Indlcatioiis and contra indkalions 
for cpinal anxsthala. 

CnAmaHO BAxarTT— 9 Gynecological opcrationi. 

MWA* JOAinnuE* — 9. CoUapae tnerapy In pulmonary 
tubemuioab. 

II J SziTrai — 10 Sorikal treatment of ulcer of the 
ftomach 

Mous JaAmmiES — a Sorgeiy of the cheat. 

TT tdnaday 

CiiAinimi BAaaCTT — 9 GyiiecDlogkal cEnk 
G N BEECHEaandM B Boaira — 9. Emergency aurcery 
In induatilal injunea. 

Tlmriday 

hliHAB JOAJOmiE* — 9 Surgical treatment of abacm of 
long 

F MoELtaa and F ilpKt-tta, Ja. — 9 Transplantatjon of 
bone 

'^axiAx Gehi and T L. CiiEXOwrra— 9 Urological 
clinic. 

G N Bexoies and M B Btraxa — 9 Emergency nrgny 
In indoitdal Injuries 

FtitUy 

Dajojx a Orm C. 0 Lornsraou and M L HAincAit 
Genoa! aurgery 

hi J S xr r m — 9. General n uger y 

MUNICIPAL TUBERCULOSIS SANITARIUM 
rao^y 

CuMEicT L. hlAxnv-^ Pedanal tubernilofli. 
hloiAJ JOAjDCSEa— 9. Tnoncopluty phrenk neurectomy 
Hxxit C SwEAXT— 11 Pathckgim coofemice deoMo 
atratin cd pathologkal qredmoii 
II fdMtiday 

Doum P Rud«ce — 9- Nephrectomy for tubercuJoeia of 
kidney- operative aurgery lor tabeinuloab of the genlto- 
onnary tract. 

FaAJTE Fxejocel and Fiaio; Sjczjeal — 10. Artificial 
pneomothorax 

FiEDEDd Thte, Allajt T Heubt and K J Heitrichkek 
— i. Dlagnoatlc dlnic. 

Tktrtday 

jEaoux Head and Richaed Oavuow — 9 Tboracoplaaty 
pneoToolyib, phienk neurectomy 
K J HE**ruu*£a— 9. Artificial pn«imothorai. 

Friday 

JuoicE Bead and K J Hemichiew — 9 Sargkal con 
ference. 

ODTPA-flEJCT rVEUMOTHOEAX CXXKIC 
>049 Waihlngtoo Boulevard 

hlDTAB jQAionDia, E. L. Qudjh Eim. Boitta and Clara 
jACoasow — 9 and *, dally Artificial pneumothorax 
on imhnlatoiy patlenta. 

ALEXIAN BROTHERS HOSPITAL 
TM€Jday 

hlAumitL. Hauis, AcnD*TZnonajiAjr Rohe*tFiax- 
HXRT and Geoeoe L AFmaAcn — 9. General lurg 
ery 

A IS ocHixin and Edward White— 9 General aurgery 
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CHICACO imiOWAL ntttPXTAL 

}iauC-9ruin(udFAin.U.CuTE»— 9. Grwcalocfc*) 
t&ak. 

T0Oii*y 

AKnnn.H.CaaxTtadFuDM \ltuA»— g Drtlwpafic 
••d tDcbstdil te)«7 cSrif. 

Taxi* £. Fmtnxui) — 1. OtMUtdol dW,. 

JOIN ? OTsin, I WttiUM Famti tuA Dcmai f 
Raaatx—u Dreiofk*! dink. 


AXJGU3TAHA. BOSmAL 

r«**«7 

K i£. FxacT »»4 0. E. ^ Ootter ««d foxttl 

■Hyiol dittie. 

ir*rfii*w*7 

A T Lcxsokxx tad £au CUsaiax — 4. Gtsmltcrtkil 


XiixxjTCiT tad ii L. UcKtiAn — 0 Gohotl tore 
ktl<±Eae 

Fxamx n tasn-— ^ C<-JMto) »mt U tbt btmd la potl 

operttht potonMiit 

Gtotull Lmdao — i Pbmik* ttovfc tad im uncut 
ti talktettj tnbtmtotb 

C O Ftwjatttt— g Tticrere dine 
Uivn U cm tad ptuoc «uiyrrr 

Cbuu* J DKncc*,»~j Proct^Jiy 
HAut L Uctttt — * liYMODbickt} oerrif 
WuxuicL Bimii — t ludkatdbx 
/rU*y 

PiixjL t Cum. Bowm B. PAJCcn tad Lso M Cot 

■XUiA)t-*g CfCOCrtl ttlfiCtl efioR 

JUIKOIS IIASOVIC nOSPITAi, 

E sm— g PrarttiR t t ry i y 
0 ( krtCB— g S«v>7 d tbi kitiacf 
( UM Mt SATtaoi — 9 Taaan ct (bt XoDcfe 
n eitmJtj 

OUaucT fmPtTUCX-— « O Ut H jxt l p roM ma 
CamvCT Pttert tod J R Htur — 9. OtU-bbiliin 
pre b tcM 

CttL ( ^TVtBCm — Q UcdKti oM^rtmnnn. d ibynjU 

danx 

Uuj« U*cRtaaai— 9 Sarfur td ibt ibywtd 

C K Tncfctci — « Surtkal CMstdacttkai okw 

t F Davi *— 9 Sori*2 ^ 

V.u.ruFmrt — 9 Ottbtpfdtc pw bteiM V tbt tett. 
OiJSOlS CENTRAL noSFTTAL 

Ttrtrffr 

Hoot VL llicRti r.»9CTtl tatxtrj 

Tmiur H ktanent— 9 Ortbepesfla 

n 

(.Ram ft rmrtr*— f G«aeal ctrcErr 
Bmjumt Kocru— g. Ortbopwto. 

r tn-a ^ f 

S. Cuacore Boqah — 9 Gcaml«o#*ery 
VicToa LunxtMCi— g *ttxwy 

Fnd*j 

VttuMtT H ttat— ^ Gewrtl fcuirry 
jAicn CitL — 9. Snrac^ aotfiijr 
Jpwj Got^ Obrtettia. 

Qtxtm Out tad A H 9. rubctcflctl cs*- 


J W tfg iuK ' 9- 0«*tl ajnJeti tiiaic. 

IL / Ones— 9. Oeatal wtim dink. 

Tkimdtj 

K U Pxact tad O E. N uxto— g. G«Aa tad gca a tj 
fv^ctldiak. 

Fni4f 

A T LimouDi tad £tu G OncnliDrfktl 


I R y uiua ' V Gtotxal Mjxktl efi^ 
R J CtoC3t— g. CtaertI tvtktl eSak. 


AJJtRlCAM HOSmM, 

Fmaiff 

B B.UiLUz«jt— 9 StufScal dtelc, ^tiacat o( U m atek. 

Uax Tsoaxx tad ftujr Tanxi— g. S«xlc%} dtik, 
ctndKnt of tbt rectmt. 

XV B OsaJULO— g Gtaoti ttJfktJ tUak. 

fatn E. tsxm«— ». Bttt— uttcntsi e< osdwta 
d tW Mpomh tad tnsn- 

Sowacw Caxmauta tsd Fkxsnrac Bon~L Uia- 
t|<RMat erf gtaecaa poMt- 
irtrft«trfi»7 

iUx Tboux tad Pvnir TBBux->g. Suetty of ibt 
BGkn tncc 

IkMLus a Tmna tad 3. Ouxanusi^-g. CtanltT 
nokal ebak. 

U XV Busoutut Dt'ns H Ftaaou. tad LbOH Bmui 
—9 XJrcrftcktl (dbdt. 

rtAKx E. SocnOA — 1 Bacfiokwkxl «£tik, otidtom erf 
Ibt tnatt «ivt leptit yodttm 
rfanrfty 

BcoAio GdMcog tad Jen F Pkx— g ladktllctt 
tad itcbdgM (vr m f f » c4 tbt ebett 

rttaxE Santtw—* Rtdic4c«xt] dWe, ladkatkM ud 
a^m-iadkaUait ta mfl a ni tmtneal. 

cmuiBzirs inaiojuAL hospital 

Iftarft;^ 

Fnmt A. Catanrja, Catttxt N Pivsn tad Fnst- 
axjD flosur— * Onboptdk dttfc, 

Ttorfty 

Ftxaenn K. CoAXSUct, Petan uca S tout tad Ca u Lit 
Pxux'-g. Octhepedk Qptittk)«i 

Ftxsajct B. klocUKXtiK— t Cnl vtit^ eptadow 

tad dtswtatntkA of cutt. 

XPtrftttrft? 

Aiaxae n kbaroOMXtT nad tuC— g. Owtl tuiter 
f»rotWa tm deacw m ttoo erf ttv^ 
rkWtp 

HmnaL. RnTa-anm tadttafl— 0 UtcrfDfktltoeieTT' 
eptntkct tad d t raoett ittlot 0) cxui 
Prirfty 

Aianr H. Uctrnmit tad cUff— g Gwnl teefter 
eptadm tad tfaDmrfnUMi tf c*«m- 
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CHICAGO LYING-IN HOSPITAL 
Sti£Fi Fm L, Anil*. J B DiLn William T Duck 
uAJor M EirtTAKD Davik, Fkajtk E. Whitacii 
Makdil Skeou- Kiid H- C, Hisselumk. 

M0itdaj 

Stiff — 1. ObitetridJ opentioni, motion picture dtsDOO 
r.nJa, 

Stiff — p. Obititridl ind fTnecoiockil operetloia. 
TFcfnorfa^ 

Stiff — p. Otitetrlc*! md gyneccio^ol opcadoni. 

Stiff — J Obstetdal cilnic, motkm picture demcotttrition. 
Tkmday 

Stiff — 9. Obatctdci] ind C7t»»ioficiI opcntkns. 

Stiff — 1. Obstetridl md gywcologtcil dry dinlc, motloci 
picture doDomtritloa. 

Friiay 

Stiff— 9. Otwtetridl md gynecologicil opcretiaoi. 

Stiff — u Obitctricil md gynecnloBfaJ dry cttnic, rootion 
picture demonitritioiL 

RESEARCH AND EDUCATIONAL HOSPITAL 
Ucndaj 

H.B Thduai — I Orthopedic outtry 
Tiufday 

Cml A. Hiotmw indW iLUjm Vur Haih— 9. Tbormdc 
ittd geiMnI nurtry 
L. S. Scffbxi*— 9. Orel PBiyery 
WtiM*tday 

Euc Oldbeko— 9. Necrolocicil far;«iy 
R.B Mucom — 9 Oeneru nrsery 
H. B TiEDiiA^t Orthopedic cort^ 

F EL Falu— 4 Obstetric lod cToecobglcil cffnic 

Tbtrtday 

CHA11.KI B Putliow jL Genml eorgcry 
C. U McEnnu — 10 Ureloficil rUnte cyitofcupret. 
WjujUld Vajt Haxkl — a Thoridc iurKery 
Friday 

Cajo. a. Hmaunt ind Wiliaid Vajt Hazel — 9. Thoridc 
ind Ecaerel lureeiy 

F H Falu — * Ontetrkil znH gynecoiogicil clinic. 

POST-GRADUATE HOSPITAL 

Utniay 

B. C. CuSHWAV— -z X-rey dlignaii. 

H. SotowAT— la Urtdodcil clinic. 

FjfTL Riei— lo. Gyoecolofical opciitioni. 

D ScElAKi— t Intriurethril proititectomy nxivlfig 
picture deomftritiaiL 

Wadnaday 

J C. Boodel— 10. Rcctil operitioni 
Leo Zocueucam — t. PhicUtb 

rjhtreday 

H. L. Hcmfl — iQ. Gyuecoiogkil opcretiDtii. 

R. A LiTVEJfDAHL — II Gynccolojicll chntir with colpo- 
Kopic deunnstretion. 

Friday 

Emu. Rm — 10. Gynecologlcil opoitiaDs. 
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SOUTH SHORE HOSPITAL 

Tuaday 

Axel WsEEUtrs— 9 Giitric wrgeiy 
GeokoxG O’Bkizw— II Generil iurgtry 
ClakemcxS DnKnindA»xWEi£Lr7i— 1- Sympoiram 
on gutiic ind duodenil nicer 
Wtdntsday 

Horar MicKlCHinE— 9. SurtoT of the cokuL 
Pkame G MtTKPSv — II Orthopedic clinic. 

H. William F.T-nrTAuvm , Gut S Va« Alktywe and Padl 
R. CAimcm — s Sympoihiin on IntuJKaception 

Loan D Smito— 9. GenJto-urimry inrscry 
CiAEA lAcoesoi* — a. Lung coHipse pnaecdure* 

C.C ilAHEK— 3. Cirdkc tiik In iurgery 

Friday 

E. A LuttoM — 9- Gynecological clinic 
Aimitw DAflLBnaj ind William Hakeaham— II Oper 
itlve ohAtet^a. 

H. R. CoLvxx — 1- Indmtiiil ttrgtry 
Waltei p Tw’tm — 3. Foot probloni. 

JOHN B murphy HOSPITAL 

Holiday 

JosEFH Keekim ind R. J MtrePHY — * Rcctil treatment 
ot ippendiceil utd other pelrk abtccMei. 

TiMsifly 

H. £. Datis — 10. Studies of epipfayieil (Tcnrtb diftiub- 
ificex 

TTeiiuiiay 

M.J PU1I3LL— JO. Emertency BUTgery 
0 U. SsuLS— la ObeervitioQs on tieitntmt of piteu- 

innn^K 

Thtnday 

F O Bowx — 9. Treatment o< pueiperil Infettfooi. 

H R, Kxxhet and S J Make — 10. Generel lurgeiy 

Friday 

A C Gaivt — 10. DUgoodi and treatment of ikull 
fnutaxe*. 

H- R- Kznrr and S J Make — 10 Pre-operetlvc treat 
ment In abdomdnil cuei- 

GRANT HOSPITAL 
Tuaday 

Ahdke L. Stable* — 9. General lurgery 
F H Falls — 9. Gvnecalo^ 

E. FncHMAMit— 9. ViglnilhjTtefectocQy 
A G Feet — 9 Gene^ larscry 
Ccoioc Abelio— p. Gemerel wrgery 
B. Hess — 10. Urology 

ITeiaeiiay 

E Seidle* — 9 Midtixml r eie ctloo 
A G ZiMMEDCAX — 9. General imgery 
Tkuraday 

B H, OliiDOTT — 9. Electrowirg efy 
W A STuukt — 9. General larjcry 
Andie L. Stable* — 1. General mrgery 
Friday 

Stltan CoouBi — 9. General mrjay 
E. W Fochmakw — 9. Pui tobea. 

A G ZrmiTTMAg — 9, General Birgcry 
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SURGER\ GYVECOLOGY AND OBSTETRICS 


ST JOSEPH HOSPITAL 
U*^*j 

Hooa UcKevka — *. Rcrfew of tnasuCk tuiinjr with 
ipodai rd a fO L e to fncttm* 

FEAimut B WcCaxty — ^ SorfiaJ umtomy pttliakifj 
tad fuipiol tmtiont of ditam al tb« ftil hUrWWr 

Rau» a. KoumtAT — I Bretit tnaepn 
WeJMttiay 

Hugs kJcEcnu — g ABcktmlntJ turfcry tai t fr y of tlie 
kijii istestint. 

WAt-tEi \\ \ otOT — g Ptterp*™! ifp^it 

TsOTM J ODocQurri— j Obttetrwl iwl fynecoiot 
tern) oprraticc* 

Tkuniay 

W nil \M U 0 Logaji — g CWi p*lu md deft Dp opw 
tu» 

Run A RovOM — l GaQ-btuUeT mujerj 
Fniaj 

L ^ AI* ilAlTDt — g, ObetOtnoJ dmk 


ovK r\Ri: hospital 

Tmodti 

Toe» ^ Tor* — g OnonJ w ryo 
Gouts S«AJt«r<(—g Ortboprojc trliuc 
\rran Co>u — g ilucmaat of (rpctoro of tbe 
(emr 

n rftoWt 

R un St LU AM — g (.<n«nl tujpcii dime tmtaat 
d prpUc ulen 

CHAjiuroT — g Gy^temkocal opemjoa* 

Ca l Ut»wt— g Op«*tj%« crttofcopy 

n W 1 

LtwuRiMa— g turjnty 

Adolth KiATT— g C«i<fr*l lurr^ 

Caju Urao/f— g f>«nito ^mairjr opcrtuocti 
bni T 

Ton* T rr — g torfoy 

Ilnzam linn — g C yoccolotK*! opentku 


\NEST SUBURBAN HOSPITAL 

UrWty 

Haut J Dooiit— UroJoftoU dinJc. 

Tmttiaj 

IVoiLUfJ Pom— g Th* ketlmt of ti*cture» 

Okas S ronotm — g O^fl-T ^ dd or t uriwy 
Tkocvs I norm— g G«*ct *1 tttrftry 
Jaxx* n Scu-O — g- GTTKcofavtctl dmk. 

T1 td<tni*j 

Jo»tn L. \OHxii — g Geocnl •irietT 
F i n 'f j tTT IL Fall*-^ GyBCCo fa Jal cflnic. 

Tkmdtj 

C»A*m El Hnwinx— g Gtwnl toiieiy 
I\ AID H Porm — g. TbyroH cflnic. 

Loca FA0iUf*»— 3 iBUrettin* ot»trtric»l cnodltiooi. 
Paul C Fcr<— g Oya«olei*kirfUnic. 

EccTxr C. piriii— g Ptliolofic*! dcmocdntioc 
Hem* HtntmoK— J UroJoftaU dInit, 


ST ANNEPS HOSPITAL 

Trafjjt 

T E. Mia*t — a Ortlxmdfc cRtlIc- 
L. K*m— II 0®«iJ tuijety 
B Havcxt— ». X ny deswnttndoo. 

O F TaoiOKn — g. Stomteh tad tntettfml airfciy 
W UcCnnmi — lo. Oywcoiofy 
J fliAiTW — II Gtnntltoney 
TirrWty 

H 1 DoOLtT— g. Urnkidad dlnic. 

E P VAOtnu*— g. GtlHiftddrr tniftiy 
E P GtAvn — lo Trettment ef b«*d tojuitei 
J L. Fusmo — II Patbc^ickal 
Friday 

B W il>cr — g. Ocsettl p ji 'i ei y 
Sttfl — o. ntriVal mentio;^ 

D F Hatxs — II Ooontl lorfcry 

L. R. Hfii — i Patbolofktl dnsMstcitioo. 


nOLA CROSS HOSPITAL 

Tmrtdsj 

J Fnaca* Rocc — g Cynttoto d cml opentioo* dtolccy* 
ttrtfitsy StyA 

E R. CtovTd — g. SosH pnetical nJuMcrtlioDS rt^tid- 

t in Um GnLuB ttiL 

7>*r DrtuxO'-io. llyttmctotBy tptotl uu w tb ea b 
creun To«fnvm— u Ap^eadeetoary 
Widsadsy 

DoBtAia Moxato — g Diyi cf dttAgpy lecture ee trenlB 

A. R. ilcOuiTX— o Hmk epottke. 

Paul Lawlzi — 1 1 l^ov m riaJ eatraa KcUee. 
Tktrtday 

SrentE* Bmn— g. Gymofcick*] opvttkxii. 

UrexAXL Sivxoi*— o. dMletyetectocBy 
F F FtAiBC* — II Ptn h yet if ee twn y 
Friday 

U J B t mMu f f H I— n T h y iu i d ec t oaiy hyetefertiioiy 
Ric3Uma Roan— o Hereionflapfiy 
J FtAJta* Rune— II Pre- tiul po et epqtttre thmpy 


GARFIELD PARE HOSPITAL 
Tm*td^ 

Jew* R. Haic** tad Sa* Pm— g. Suifery of tk« Uewt- 
•efl tTtatxwnt of p ertfc oior 

[> F MacOiaxids — g. Geaeal tor gti y 
fTida^tdty 

Cuusc VTnnr tad Jew* H. Pnoex— g. Abdcnh*! 
toifeiy 

ritndty 

J M. BxzQx* tad FtAsr Chaotei— g- Genotl waiver 
Friday 

CLAmc* Sabjioi— g. DlpUtde ttrtlat of btctnii £» 
mil cipertuxa til ptodacdoo of V' d jtt *wo 

mJi OB Bih (KdrocLrt* Ptiadt) 

V u*j*r J 0‘Coww — g Ttbercnkeb of kidaey ^ 
Tit* of ettes bydroaeghToeii pUitic leptlr of pepfcro- 
t«T 
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EYANSTOV HOSPITAL 
yiowiaj 

jAua T Cah— a X-ray dbgnnTt and tlicrapy 
T*aitj 

^ miAM R- PAina — 9, Tbyrold dinlc 
XUacc* H- noBArr — 9 G«eiiJ turpol duuc. 

DwiOHT F Ciam: — 2, Recent advance! Jn the treatment 
of crwiinop. tractnret. 
ilAicui H- Hobast— a. Fractcre rjlntc, 

TTediwjday 

^miAu C, DASTortH — 9. Gynecological operatwoi. 

E. G UiowAT— ^ Gynecological opcralioni. 
J^cBoai R. Eeac — 9 Thoradc aor g er y 
Fudcuc* Ceustophei — a DeronstTOtion of cuigka] 
cuei. 

Robxsi C. Lohexoatt — a Demamtratkn of orthopedic 
osev 

Thursday 

William C. Dotokh — 9. Gynecological opcratlom. 
Tc*DtL.Porm — 9 Orthopeiuc operation*. 

UOLUM C. Daxtokib — a Obitetrical dink 
CHAirri £. Galloway— a Schdler teat for the eady 
dagDoih of rrHrwima of the cervix. 

Friday 

Yixsxcsx CaJusiTJpHra— ^ General aarjical dmk. 
Fjuxox D GuiOf— 9. DemoBStntlon of forgteal pathol 

°*y 

Chuim E. Pow— 9. Proctokwical dinlc 
J Ethht SAjnm— 1, Hrolopcal eitnt.- 

LOTHERAN DEACONTSS HOSPITAL 
TKCtiay 

Gaentoe S, SctctocDia, Jciw Kocotv H C Wallace 
and G H. Mammo — 9. General lorglcal dinlc 
Tr«d«Bi«7 

GeOKCE H. SCHEOETia, JOHK KODCEY H, C WALLACE, 
G H. IIammem R, G Willy and G 0 Solem — 9. 
CHa i ca l demoastratiom. 

Thursday 

GcotoE H. ScaaoEEEB, Josw Kodoct H. C Wallace 
and G H. ILuDCEM — 9. General aurgkal cUidc 
Friday 

Gtajaci H. SaraomEa, Johk Koucty, n. C Wallace, 
0 H. llAiocEa, EL G Willy and G O Solem— 9. 
Olnlri J daoomtratlona 


ST BtKNARD’S HOSPITAL 
J/<?A<fjy 

W G Epsteiw — 2 General aurgery 
rofjrfJT 

W J Milhol 1 .\xi) — 9. General aargerj 
H. HorUASW— 9 General turgeiy 
G IL CoiHlKC — a General wrgery 
LB Doyele — 3 Genllo-nrinary aargery 
11 rdaaday 

B C CuaiiMAY and R. J ILuxi — q Roentgenological 
donoQstiatloQ of anomallca of ifrfne 
B HiESEELCf — 9 Gen^l lurgery 
S Hccro* — 9 General lurgerj 
A Paeeee — 2 General torgery 
L Goveemale and S S XiAaciEBici — 2 Gastro- 
inteuinal aperatloni. 

Thursday 

T — 9 - T^-roId lurgery 

il Pinm — 9 Genlto-urlnary inrgery 
W P Gcwm — 9. Gynecological operationi. 

D \.\U)EnMAJ< — a Gynecological operation*. 

C C Got — t Demonstration ol unuxual fpecimens, 
Fnday 

\ E McCeadte — 9. GeTHnaJ Mirger^ 

E A. Race and F J SToaaa— 9 Opetatis’e obwetileal 
prebleou. 


UTTLE COiIPAN\ OF MARV IIOSPIT\L 

Holiday 

W D Seidle— * ilanagonent of eclamptic patient*. 

Tatsday 

L L CnMEiEtt— 9. Meuiaceinent ot fracture* about the 
dbow 

J E. Laibe — 10. Trcntnxnt of cardnoma of the bladder 
"iVtdnnday 

E. D HownMOTOw — 9 Gastro-inteatinal lurgery compD- 
cations. 

Thursday 

L L CHAEPtni — 9. ilanagement of compound fracture*. 

W A. Malome — IQ Radlma treatment of cardootna of 
the cervii. 

Friday 

A- W Wood* — 9. G 3 fiie 03 loglc*l repair operadoo*. 

E. D HtrwmroTOK — 10. Intatinal obstruction 



SURGERY GYNECOLOGY AND OBSTETRICS 


M* 


SURGERY OF THE EYE EAR NOSE AND THROAT 


RESEARCH AND EDUCATIONAL HOSPITAL 


N Fcrt S L. ShuiK) I C Sram\» P A Balm*. 
A C. KAicx, A Cocnot, J Hautzd, 0 \ab Aitxa. 
U G^rmAW, S Morrm, U. Omcm, B Luf 
u-UQs, £. lUnuTT II Kui.An, L. Fiim(.ui 
n WAmoriH, J Bcxcrftt ud N FAnCAirr 
Op^thalindockal StiB ILuxAts Blud, AL L Fou, 
U J Smith. S I\otr S Cau. Amt 

ud J W Claxa. 

Stmfl— 1 Ot^AirDfolackil ocrt-patieot dmk 

TmttitJ 

<jpa*XioxA dotr 


Stail— o OtoUmtKijXKal out-paiknt dink 
SuB — 1 OtoMiTBCcilDpcnl cLuc. openurs nad <lexDon- 
itmuEd 

n»inad*j 

SuH— g Et* dink 

SttA— o OteluyacokviaU oot pntiest rOfik. 

Staff—} OtntixrBffakiciad flvt-piLtteot dxtilc. 

Staff— 4 OtoiaijofoIapciJ aosiEMr 

r iajWa > 

Staff — e OtoluTD^Dfapcal opciitlou 
Staff — 9 En dlajc 

Staff— e fitmr 

Staff— OtoIaiyD^k^cal mnA 

asttnti0Da 

Staff— Ototai^Ptokipai oat-patiat r hm i^ 

Fnd*i 

Staff— 9 Ejg disk, optnUactB and daaamatratkma. 
Staff— 10 OtobuTspaWical ml patiat dink. 

Staff— Otolarrnfakip^ oot.pat>«t dbite. 


JIERCY HOSPITAL 

Ttrttiay 

Geokoe T JOKM’f—g Kaaal canction. 

L C nomiAJt— g CjiBraft axtractHOi 
C H Cmiutot* — p Bnxicbaacopj 
W0iMtdSJ 

Otoaox iloaoun and AmKO Paolet— g FrmtaJ 
amm opostloii. local inaKthrata, modUM ladJcal 
■Mat rad opoaocD attb cocipkta rsacrval of Sap 
prramtanm of cases 

TlarrUj 

UtTm J Qjmi — p P>illr»l antma and TT^>*tntH 
Dem 3 0'Co-«tcDi am Rat Rxbwim — p. Ocular tamon. 
CAXtScEAiTa — p. Focal nfaetke b bdtU. 


E\ANSTOV HOSPITAL 

Tuai^j 

TaoMAS C GuicrwiT — p. OtebirofokclaU cQnk. 

Ttarsiaj 

Howaju) C. BATintnra — p OtotatTsgokiftcal cCalc. 
TtUaj 

Out R. Som — A Lakats ol tba fandai occh, bntm 
ifldc dmeratratkai. 


PRESBYTERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 

J/aadj^ 

D B Hatodt — a. CaanpUcatkiat cd odtb media ailbeart 
rni t nia td tba trppaiik mcrTtbcine. 

H W HiOtia — a. UnsMial UtTOCcal and brooddal caaa. 
Otoaoi E. SiLUOADOx, Ji. and £. W IlAom — a. Oper 
auoca oc tbe tear mc for dacrocTatltk 
MatJaccmom — i. Natuciteclcal a^ecta. 

RmexT vcca dex Htnir— > ^ Wmp dlafiuatk dbk. 

\kxxdxLcxcx — 5. O l a nciMTM . 

rfamda^ 

Bcxnu Ktxitr— o. Htocpatboloc cd femdoa 
T n Lxvia — f. P t n Tk a i id aocna dlffiailt probtonl b 
the oprratkD for cotra c t k o d tba "*^1 a m ma t 
L T CiiaVT— DernnoatraHoa of iLlaxiapba cd tba 
■Issan and maatddA 

R IT WaTUx^— A NaMl findlD(* b aBa^ oacA 
VT J Iccaxix — * Dklbcraty am Ita appocatim to tbe 
matmeu d noae and tbnmt coodltkna. 

FHdsy 

TV P ilafmrr— ifr ErUi^ dmaas cd tbe CTt a*d 
bUocTditk 

EuAa Sbemqxx— J Fandoa. 

ILLINOIS EYE AND EAR INmilARy 
rMada;r 

Darrarr C OKPrt — p. Oae od flap b cataoct vcrfci 
■ Jp eakr nctas ttfiakm aatxre; pbatk. 

LxRot TBComcar— p, iratoatTkl opbtbahmkcT' 

Caxa It CtuajM'U— ta Br mflaj a fty y j tcaot dM ioa ce p y 
U. A. GtATT — I RadkaJ maitidd and taaKaT fncial 
opera tken 

OacAx Cxjur — 3 Radical maBidd operatktt 

Z. R. Cbcmitt— A Xntia- and ntix-ocalar antg ety 

ITidaMdiy 

M. LuaMOnr— p. Detacbmmt of redna cataracti, 
tJTpldSM. 

Staff— to. Dry cflnk. 

UltmoJ Gina — a Radical naitold and tajflcal antnnP 
opera ikoa. 

Utntap. OcmniCTPio — t, Irlrlntaila opemtfcra fee gtax- 
ccet^ cataiacta; cmtiolled taaotoo^ 

Job:<A. CATAJUina— 3. RadkaJ maatcU oparatka. 
Tlamd*y 

Hxxaxxx TVatxxx— g. Datacbmeat d ratba, Larac* 

opaotke. 

C F Yxxoxa — to. Radical dma and radical 
opera tkea 

A. IjnrT — I Riifiral Ircartal opeiatlaA 

£. £. FotPCAT — A Intia- and cTtii.ecslar aoifir/ 

W A. GacM* — 3. TocaQa, dUtbenny 

RAVENSWOOD HOSPITAL 

ITadaoday 

A. N MctzMT— lo-yo Maflfnanckt cd tbe eye. 



PRELIMINARY PROGRAM FOR THE 


CHICAGO EYE. EAIC NOSE AND THROAT 
HOSPITAL 
Tvuday 

H. B FuiiE*— 9. Mutoid 

V<ILUMI K. Hor«M( utd 'Vulliau LnmAan — 9 E»r 
now and throat dink. 

William A. Fiihe* — 9. CtUttct opcndotii. 

^ TTjjA M A. Hottkah — ^ Ejrc clinic. 

L Satitt — la Rtrocrval of tonjU* by diitbenny 
OscA* B Nmnarr— II Eye clink. 

0 U Sismiiso'* — II Ear no*e and throat dink, 
r S V AifuxpTJw i — 1, Eye, enr now aod throat dime. 

II tdaoday 

0 U STEtTnraon — 9. Tamil duaectkm. 

\\ tttta u a. HomtAM and WntUM Likoaii>— 9. Naaal 
Bojiciy and ear now and throat dmlc. 

OscaiB NuorKT — 9. Cataract opendora. 

WniiAU A. HamtAit— 9. Eye cfljilc 
OkaiB Ndqent — II Eye dtnlc. 

O M Stcrmnon — 11 Ear. nnae and throat dlok. 

L. Savitt — II Ean DOae and throat chnic. 
n B FtTLLEi — J Eye car noae and throat clinic. 

riwfday 

WruJAM A. Fmrra — 9. Eye operutiona. 

VituiAM A. Homuif— V. Eye cflnk. 

T S. Kaiocerixno— 9. Sorfcry of the nigl aci:«3ury 
ebtoo. 

^^niLuc A. HermuK and WniT*B LD*aA£i>— 9- Ear 
noae and throat cHfltc. 

L. SantiT'— la Ftayiical measuea In otolaiyn^don 
0 M SarrccKor^-ix Ear noae and throat mnk 
LStTiTT— II Ear now and throat clinic 
OscaiB NcopfT— II Eye clinic 
T S KttfurTTjo— a Eye, ear noae and throat dink, 

Friday 

0 M. StETTETKMH-^, Tomfl dtaacction. 

WuxuK A HomiAii and Williaii Liitoak) — 9. Ear 
noae and throat Hintf- 

OtCAR B NtroETT — 9. Ftmdm photography and palhol- 

o*y 

\\ n.niAM A HomLOf— 9. Eye ciniic 

n. B FuLLKE — la Functloiil teating 

0 M Suirufiox — II Ear note and throat dioic 

OacAt B NcwEirr— II Eye clinic 

II B Fuuxn — 1 Eye ear noae and throat clinic 


hnCHAEL REESE HOSPITAL 
Mtitdaj 

U S. Gkaolz — ** 30. Eye am e ery 
Tutsday 

S, J Pi MLUAJf— Bromchoacoplc dinlc 
M L. Foli — j Eye inrjciy 

rTftfiwjdfly 

Sviinn. StLDKm — 9. Najil fractorea, pluUc of the 
nose 

M E Folk— 1, Eye rllntr 

IL S. GiaolE'— a jo Smjlcal eye 

Robeit vox dee IIeyot — 3. silt lamp dcmonalration 

Thttriday 

CAtPTR Er*mji — 9, Oeft palate and harelip. 

S. J ilETE* — 2. Eye clinic 
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ALBERT MERRirr BILLINGS HOSPITAL 
Tuesday 

E. V L. BfOw* — 9. Eye ijlinic 

R_ Ldosay — 10^ o®* “*1 throat cUnlc 

EWEY Katz — 1 Eye clinic 

rr«d«cjdfly 

Loinx BoTHUAif — 9 Eye dink. 

T E. Walih— 10 30. Ear noae and throat dime 
Jonx STOtron — * Eye dlnlc 

J R. Lindsay and G H. Scott — a Ear nose and throat 
operatfama. 

Thursday 

P C. Kjlonteld — 9, Eye cUnk. 

G H. Scott and iL B Peeluait— 10 30 Ear noae arni 
throat clinic 

Dewey Katz— a Eye dnuc 

Friday 

Dewey Katz — 9. Eye dmic 

J R. Lix»at and T E. Walih— 10 30. Ear now and 
throat dlnti* 

P C Keoxteld — 1 Eye cUnic 

T E, Walsh and H. B PntrxAW — a. Ear note and 
throat opeiatkma. 

COOK COUNTV HOSPITAL 
iffiftday 

Eaux B Fowm— 1. Ophtha la aoacopy 
S. pEASiUAN and N i — a. CE^hagoacopy and 

btecchcecopy* ■orgery of the nech. 

Tuttday 

Thohas D Auxx— a. External dlaeaaes of the eye. 

I Movcat — 1. and nrglcal otobryngofocy' plaa- 

dt aurgeiy o! lace and now. 

JVtdiwday 

L. T Cosby — 9. Otokryngology dinfcal and smgkal 

caaea. 

WauAU F Moxcidti— 9, Ophtbahnk nearology and 
ophthalmoacopy 

Thursday 

Sajctoxd R- GizrosD— 9 Ophthalmic api gei y 
Chaelzs F Yxxoix — 11 External ftt*'**^ of the eye. 

S. PxaaioLAN and N LzsHnf — a. CEaophagoacopy and 
bioacboacopy aarjeiy of the neck. 

Fnday 

T C Galloway aod M. T Laiifxet — la llaHgnancy 
aboot the head, diathermy 
Txoiux D Auxx— a Ophthalmic furgeiy 
L Mobeat — a. Oinkal ajil mrglcal otolaryngology plaa- 
tk anrgery of face and noae. 

COLUMBUS HOSPITAL 
Ueuday 

Michael Gold EXBUE o — a. Emergency aurgery of the eye 
Wtdntsday 

G B Laubxaxis — 9, Indkatkmi for operative treatment 
in acute maatoldltia. 

S. SciAUTZA — 9 Otolaryngological Hlnti- 
Michael GcinxxBUE^~a. Eye anrgery 
Friday 

Michael GomEXBoao~a Eye aoigtiy 
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ST Lunrs HOSPITAL 

EAKLVDUKCf — 1. nrJ'tV«>Tnnlfntf«\ i-WtiL- 

Tmod*7 

E PdDUT ud P»-T«»»TI r. iWT U — ] n pht>uttrK4n |y«1 
c£nlc 

J T CiUKtu, Jam A CATAKiwni, Hoiatk R. Ltoib, 
E. P Nomnw ud Wauh H Tioobaij) — t. 
OtoluTTVotofictl dime. 

Wtijutiay 

Atta SoteO — t. OiJitlBdmolo*IiaI diafc 

J T CAJonni, Jcaoi A. Cata*atoh, HcaxcE R. Lto«, 
E. P Noic»D« and Walti* H TiUo»Aia>— i 
OtolaiTDtDtocR^J dude 

Tlncnd^y 

Fiaa Biawixt ud Jakh TV Cumx — Ophthal- 

J T CAJwBUi, Jc*M A Catajwtoh, Hoiack R Lion, 
E. P No»c«0« ud TVaitxi. H. TBen»Ai4>— » 
Otiakiymcdoctral dtnlc 

Fytdty 

E Edhtiat and Rkiakd Oakbu— OpfatLalauiocica] 
dmic 

JOHN B MURPm HOSPITU. 

lImU 4 y 

E F CiAUAOBAJi — * En opmeoM 
Tutiit 

L H Wou md P^m. TVoir— « tUatoU tQrfef7 
FrWa 

Guui TV Uaboot— Q Catancu 

CmLDREITS iCEMORIU, HOSPITAL 

rr^aodaT 

Otenax S l^vnKmaK ajid atxd— o OCDUiTncok^kal 
dmk 

Rim as C. Gamblz and tUfl — i OpiiUMdmokifRsl 


TV ASHINGTON BOULEVARD HOSPITAL 
TtKii*y 

L aicBusc- Ncm and tLnwi dink 
JVidwtfiQj 

ViaMLTViaTOTT — 1. Eyt cTinVc. 

ILLIN0I3 CENTR.AL HOSPITAL 
Twtti^ 

Hdlak SmtB — 9. Eje dmfc. 

TTa d i wWa y 

Juczj H. IIcLacaicldi — ^ Noae and throat wartaj 
GR.ANT HOSPITAL 
WedJiaitj 

S. H. So*j»Or» — 9, Ear mac a^ throat dmk- 
G*o*ax F Serra* — p. Eye cflnJc. 

Cxotfix Dana — 9. Eya, ear noae and throat dBnlc. 


MOUNT SINAI HOSPITAL 

ilndjy 

Joan C Bicx, Ai-raiD Ltwtt Noa* ScBnomm, 
Jaco» LuKOTtT, S M MoawOT aiid ifaHitn — 1. 
Ear, Doac and throat operatkaa. 

Friday 

Jottra C BacT. Auud Lrwt, Jacob Lnacanjm, Noah 
S aiOCnjLAX S. M Moawm aad aaociatea— 9 Ear 
noae and throat opoaUcaia. 

jAaoa E. Lddooid) — 9 Opeiabooa for cataract and 
•qaint 

DaHj finds 

Jake* C LrantKKX Ere chancea to hypertauirt itatea. 

Amrs Levy and S VL lloaarm. Otofcok Kpak. 

OAE PARK HOSPITAL 
Tmtjdty 

HoaaHD Rkxoaj*— 9 DtsaxatratlDii td &ev saao 
pbarynccacDpc 00 the cadarer and IMoc- 
TkMndsj 

Bowajid Rkvsas — 9 Treatment d isadllary ilnurith 
vUh the cold qnarta kaip new method oI treatnod 
of leailllaTY potypl by diatharmy 
Friday 

GcotoiAM TStDtAU — 9 Demonatiatkm ed eye trmm 
ophlhahmc aariery 

CHIC \G0 MEMORIAL HOSPITAL 

ilndty 

Rebajid H S titjt tad RtTBtxo TV TVatum— a 
OtedAxynfQiDfiaJ duk 

Tmttdty 

HxtiAAJi P DAAtiBcri and Oltwat TV Ntranctrt — 9 
Eye dime 

rTedaeWar 

ALraan F Lrar and laruao L Utraxat— j OtolarTt*c>- 
lo(icaJ dime 

TVEST SUBURBAN HOSPITAL 

llndsy 

Rouar H. Coon — » Suixery od the noae, mcptio 
tartme deaniaatTadep. 

TuWrr 

JOiEfJ Tsxoiald— a Maitcdd aaryery 

TTdJiad^y 

OxoaoiAHA TBxoaAU) — 1 Eye pathoiofical erhMt. 

AMERICAN HOSPITAL 
Traday 

Hahex I- Poiiocx AXD AaaoaATxa — « Ear noae an 
rhiT^r HmL- 

TTadxaWay 

Oacaa RaArr — 1. Ophthahnokigkal dime. 

AUGUSTANA HOSPITAL 

TTa d t rda y 

AAns>Mi7aaAT — Eye, ear noaa and throat cflnk. 
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^OMEN AND CHILDRZN^ HOSPrT\L 
Taaiay 

Aiicx L. Haix— 10. No«e and tluTttt cflnjc, 

Wednesday 

FaAKCij Hadtes— 10. Noae and ttiroat clinic. 

P\SSAVANT MEMORL\L HOSPITVL 
Friday 

J GoanoN Wiuow Jobic Delph, Gael Bookwaltee and 
EuT^faf Ross — ^ Ear note and throat cflMc. 
Saktoks Girroan, woiiam hlAn Jk. and Ralph Davu 
— II Ophthalmolofy 

ILLINOIS llASONIC HOSPITAL 
Tuesday 

M H. Comx — 10 Some advances In mastoid work. 

B ILWoLUt — la Tonsil turgery m the poor rlak caaei. 

H. E. Tatloi — la Contervative surgery of the note. 

EVANGELICAL HOSPITVL 

G Hnrrr UoxDi Technique and Interpretation of hear 
h>g tests and technique and Interpretatkm of testa 
of the static labyrinth. 

ST BERNARD'S HOSPITVL 
Friday 

Parup 0 CoxxoE— s S urger y of the eye dry clink. 

LITTLE COAIPAKA OF ALVRA HOSPITAL 

rr«in*» 4 jv 

H. T Nash — : a Emergency surgery of the eyt 


SOUTH SHORE HOSPITAL 
lleuday 

Joan V\ StantO'c — a ilastoiditls and Its complkatkoa. 
Tiarsday 

JOHJl W Staxtos — II Otobryngological sorgery 
ST ANNE’S HOSPITAL 
Tuesday 

B T Gokdox — 9. Nose and throat dmk. 

Wednesday 

W K GaAT — 9. Eye and ear rlmtr- 

ST hlARA OF NAZARETH HOSl ITAL 
Tuesday 

J J TTm-rra* — g Ear note and throat dime. 

Thursday 

J J EULEXit — 9 Ear note and throat clhuc. 

SOOTH CHICVGO COMMUNITA HOSPITAL 
Tuesday 

CcoeorE. Paxk— 3. The center of ocular rotation in the 
horiaontal plane. 

JACRSON PARE HOSPITAL 
Tuesday 

H- E. L. TuDt— I Tlmgi 1 modiheabon of Sluder tot>- 
siEectCBBy 

FRANCES E. WILLARD HOSPITAL 
Thursday 

WoiAKD D Baoor — la Surgery of throat and nose. 
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SACRO-ILIAC ARTHRITIS 

THEOIWRE A. \\TLLIS, A M M D, F-A.C,S CL^-Ei-un) Onio 
FracB tW AflUankil Lab u m tn i / WoUr* Rnrm Uuirnitr 


r^EVERAL years ago in discussing age 
changes as found m macerated akclc' 
Vs,--' tons the wnter made the statement 
that the sacro-ihacs were ankjlosed by bone 
productive changes more frequently than any 
other joints, and that they were often com 
pletcly fixed when the other parts of the same 
skeleton showed little if any similar change 
A recent review of 1559 human skeletons in 
the Hatnano. Museum of Anthropology dis- 
closed 96 in which one or both sacro-ihac jomts' 
are firmly ankylosed by calcification 
ments and bone hpping The matenal'of this 
museum is coEected through the dissecting 
room the aty morgue and vanous atj and 
county Institubons It consists mostly of 
those indi^duals of vafwus races who have 
failed to make a place for themselves m the 
local social arrangement and therefore prob 
ablj presents a higher inadcnce of disease and 
defect than a true cross section of the local 
population 

In addition to the 96 speamens showing 
complete sacro-ibac ankylosis a much greater 
number presented similar bone changes not of 
sufBaent degree to resist disarticulation dur 
mg maceration 

A most arresting feature of the osteogeme 
changes was the occurrence of two types de 
\Tloping mdependentlj Sometimes a skeleton 
shows one tv^ alone but more often the two 
are co-enstent The one is a smooth calafica 


tion of the antenor sacro-ihac ligament, the 
other an irregular lipping at the joint penph 
ery The former is present in \ounger sub- 
jects, often mvolves other parts of the spinal 
column but not the skeleton m general, and 
is a true spondvhtis of the axial skeleton The 
latter Is predominant m older individuals a 
hypertropbuc type^ usually- of general distn 
bation^through the entire skeleton- A few 
{fpCCimens were found uhich showed complete 
obliteration of the joint with no other pathol 
ogy apparent These were consider^ con 
genital synostoses 

Spondyhtis of the ankylosing type has been 
discussed under vanous titles auchasspondy 
litisde/orraans spondyloscrhiadmelique spon 
dylitis atrophica Ugaraentosa Bechterew'sand 
Mane Strumpel s disease each differing in 
such minor factors as to joints most involved 
the presence of nerve-root imtation muscle 
weakness meningitis, and the ultimate pos- 
ture of fixation all however, having the major 
chajactcnstics of bone atrophy synovial pro- 
liferation pannus formation, calaftcation of 
ligaments, and final fixation 

Ankylosis of sacro-ihac joints due to this 
tjq>c of disease was found m 19 pelves The 
calcification which because of its physical 
appearance has been likened to candle dnp, 
was found most frequentlj at that part of the 
jomt m the pelvic bnm, extending through the 
antenor ligament to form a bndge of bone 
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about • i Inch thick iparming the joint line tbe two tj’pea of arthritiA in so great a nomber 
In iti carhcT itages tbe proceu is teen extend of skeletons soggests that they arc of limllar 
Ing from both lacnim and fUum toward a com or closelj related etiologj This colnddci 
mon center Posterior to the joint there is no irith the beheft of H \\ arren Crowe, Reginald 
capaular ligament Here the strong Irregular Burbank and others, who from their cihaus- 
fibroas bands anebonng Ihum to sacrum arc titt researches attribute the different tj’pes 
raid) calofied. Tbe a\Trage age of these 19 of arthnds to Streptococcus hjcmolyticui and 
indi^uals was 45 9 years, vindens,andftaphyk»coccu3mfcctions, Though 

In 6 lubjects ankjaosls was due to lesioos of they differ ts to which is which, both Insist 
distinctly hypertrophic type irregular exosto- that the great majont> of arthntides are due 
fles fusing or Interlocking scroM the joint to the combined actiritj of these orginisms 
These a\-eraged 67 years of age The almoat and both present itiong therapeutic evidence 
universal appearance of joint Upping at aboat to sabstantute their claims, 
the fortk-th year of life and its progre* with Of the four pelves presenting obliteration 
age must be considered here Since joint of a aacro-Qiac joint probably congenital the 
structures respond m sunilar manner to chronic left side was inTOhed in 3 In i the right- 
irritabon by different a^ts, it Is impossible On© was a white female 7a years old a were 
to estimate the rdative importance of several colored women, 36 and 33 years old respec 
a5ioaati.d factors m the peoductioa of given lively The other was a negro male of 31 
pathological changes. Practically all of tbe years. Tbe preponderance of females In this 
individuals that make up this material pr esen t very small group is much the reverse of the 
at least the three factors of age mechanical senes as a vihoit. Only a of the 93 with arthri 
strain and focal mfection each tending to tk ank^ofis were of this sex. 
piodnce Lircolatory changes with dlsturiuiDce Embryologically the Qlum dev^ops In the 
of caidum metaboham. The writer admits his limb bod and approaches tbe a rial ikde 
present inabihty propenly ^9 evsJuate tbe vari ton making contact with the hrst, aecood and 
oui factors of tbe problenL ~ third sacrai segments in the seventh week of 

In 67 skeletons the two types of palbofegy fetal life to form the taao-fhac joint This 
were c«>exlstent in v'arlous d eg re es of seventy - articolatien thus differs fundamentally from 
These subjects averaged 57 3 j-cars of age and those formed In tbe usual manner by vacooh 
all showed general joint Upping Some of the tion of the skeletal blastema between areas of 
older Individuals particulany showed smooth chondrificstiom Ordinarily it presents all tbe 
caldffcation of anterior tacro-Qiac liga features ofh typical joint synovia arUcnlar 
ment and marked hypertrophic exostoses of cartilages and Lgomenta but the synovial 
their lumbar vertebra Tbe co-ciistence of cavitj b relatlvelj small the cartilages are 



Ftc- I Fbotc^npli sad imlfrnafnm of ooaaedtal obfitcradoo of ■ taaoDlic Jofst. 
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thin, their apposing surfaces irregular the 
ligament incomplete postenorly, and mobility 
very slight Coruudenng these facts one is 
rather surprised at the madence of only four 
synostoses m 1559 skeletons 
To dete rmin e the deeper structure of a 
synostosis and the possihihty of its being only 
a superficial fusion, a section of bone iras re- 
mo\ 4 d from the bad of specimen 1750 This 
wedge cut through the Joint area m two dlrec 
Pons The cut surface showed condensation 
of bone trabecula: m the area where the joint 
line should have been but no interruptfon of 


bone architecture If there had ever been a 
joint present all trace of its existence was lost 
Shore has recorded similar findings m such on 
anomaly Though others have written of 
sacrO'iMc obbteration their descriptions are 
most suggestive of ankylosis 
The function of the hind limb is propulsive 
power The first requirement of Its artacula 
tion With tbraiSal skeleton is stability Since 
the assumption of the upright posture accen 
fuates the need of stabditv we find that m man 
the aacro-fliac joint is relatively larger m all 
dimensions th^ m other animals, mcluding 



Fig i- The caJdfied ttiucture baa beaj broken, aboiriiig hi thin Ktpcrficki 
ebametrr 
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Flf 7 RorntjcraQfTui udph>]ta(npiL,contimitInKCTUnn ihoTO by trmmloed ud 
llftl 


more tefincnU erf the tvcTurn and presenting Though a dinical disaiMioD of ecro-fliac 
rreater furface* for attaclmwot of bgaments arthntla will be endeavored in a later paper 
(tet Straui) Ant >"1030 b nitoie * method of It b perhapa permiasiblc here to compare the 
ftabfliiing an Insecure jant evidence of ankyloab as shown by 'V-niy and 
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pbotognipK Such a comparison compels one 
to the opinion that the pomts of imfwrtnnce in 
interpreting the ordmar> \ ray are not 
the presence or absence of hppmg at the 
and lower poles of the joint These are the 
sites least affected Neither is narrowing of 
the joint hne dependable. There may be com 
plete ankylosis without loss of cartilage thick 
ness The features of most sjgmficaiice are 
change In bone density and loss of danty of 


joint outline particularly at the pelvic bnm. 
When actual hppmg or calafication has oc 
curred (and of course, arthritis has existed 
lorsomelimebj then) vcnlro-ordorso-verticai 
X rayviews may be required todcmonstrateit 
The former is used by obstetnaans in roent 
genographic pelvimetrj , the latter, to demon 
Btrate abnormalities of the sacral canal 
The material from which this study was 
made comprised 1559 skeletons 392 of which 
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TABLE L— A DETAILED CHART OF 96 SPECIMEIIS OF SACROILIAC ANR\XOSTS FOITVD 'N: 
1559 SKELETONS— Contliiaed 









TOT of colored male*, 105 colored female* 
las white femaleB and 936 white male*. It 
appear* then that the inddence of tacio-tliac 
anhyioria li propiortJonatelv neariy twice a* 
great In the negro a* In t£e white lubject* 
and practically three time* as frequent m the 
male as the female There Is no fieference a* 
to right and left ilde It b neatly a* often 
bflateral as unilateral That part of the joint 
which part In the formabon of the prfvlc 
bnm b b> far the most frwmentlj’ Involved 
The process extends from the bnm upward 
much more than downward and seldom In 
vdvTS the lower pole of the joint In other 
word* the bone and joint chan^ arc In direct 
ratio to mechanical stresses of upright posture. 


In individuab more than 40 year* old hp- 
ping of the axial skeleton and acetabulum b 
practically umvcraal and Increases with age 

CONCLTJSIOKB 

I From the standpoint of skeletal change 
the aacro-fliac joint Is more frequently and 
more extensively involved In arthritic Icitons 
thiin any other joint of the body 
a Two distinct u*uall> co-emtent types 
of arthiitb affect the atcro-Iliac joint 
3 Beomse of its manner of development 
the sacro-Hbc b subject to embryonic defect 
and thus show* congenital obliteration more 
frequently than other jolnta. 

4, Since the jomt retain! in man the ana 
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FI* la Chart ihowiof loddenc* the different lypoi ot ttoo-IUftC uikytoris In relstiwj to ife factor 


tomical features of Its quadnpedal ongin the 
mechantcftl stresses peculiar to the upnght 
posture subject it to ligamentous strains An 
kylosis IS a compensatory mechanism for 
stabHiiation 

S Current roentgenographic entena for 
detenmnation of sacro-Uiac joint defect arc 
in urgent need of revision ^ 
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INFRAPULilONARY EMPYEilA* 

ARTHUR S. W TOUHOFF MJ) Fj^ CS Ntw\OM 

iUwt ■ — "-I ■■nil. Ut ni;>Tital 

r fFR-^PULMONARY ( dlAphrafmtdc, we wfll ojofine oonelves to a djtamicm of tiie 
lupradiaphragmatlc 0 cmpyemali a type practical aapecti of the lubject based on the 
of cocapsiUated snpporatfve pleurids in study of our materiaL Sinre a statistical re- 
which the effusion Is interposed between the view of such a small series is apt to be mcon 


lower lobe of the lung and the diiphiagm. Its 
dlfficult\ of recognltum, the fact that often It 
Is undiagnosed until the late stages the fre 
qucncy »ith which it may be confused with 
certain pulmonary and ertrapulmonary con 
dltions and finally the technical problems 
which ma\ anse at the time of operation, all 
contiibuti not only to its general Interest but 
also to It importance 

In spit of Its many interesting feature* ap- 
pa^entl^ nly scant attention has been patd to 
the sub}* t in the past and a search of the 
recent hi ratore has faQed to disclose a single 
reference to the subject by title WhDe the 
lexbn is 'A ell known and has been desenbed b 
textbook ts) &tid reported b ankles dealing 
with encapBRilated mpyema (lo) It generallv 
has been regarded me^y as an unusual wi 
et> of the latter dLagnc^ble as a rule only 
by \ ra> examination or occasionally unea 
pectedly cnawratcred at postmortem section 
Under thwta orcomstances it Is not sor 
pdsbg that comparathrlv Bttle has been 
written concerning its cUnlcal, diagDOStlc, or 
therapeutic aspects. In our experience, the 
lesion while not common has been by do 
means as rare as generall) assumed and of 
late has come to be pre-opcrativdy recogni* 
able with increasbg frequenej 

This commonication is bcued on ohserva 
tions made b a senes of is caws* from the 
Surgical Service of Dr Ilarold Neuhof at the 
Me Sinai Hospital, New \oTk. Four addi- 
bonil case* were encountoed b a seordi of 
the general file* of the hospitaL Inasraoch as 
the Utter were not observed personally by the 
author thej have been utmxed only to the 
extent of recording the of organism 

pr es ent and the nature of the undedyfag 
causatnT pulmonary procest. In this paper 

too BihriCEtac tla 

rnm CW Swm «( I> TbraU X*^ Ut 


clusfvc figure* for the most part have been 
climbated- 

DEFUnnON 

Infrapulmonary empyema Is a term 
originated by YVessler to designate an encap- 
sulated collection of pns situated between the 
under surface of the l o wer lobe of the lung and 
the diaphragm TTie term ‘infrapnlmonary 
rather than dUphragmatic or supraoia 

f khragmatic empyema is employed because 
t most accurately describes the lesion For 
example an encapsulated empyema ntuated 
b the lowermost part of the general pleural 
cavity may extend downward bto the costo- 
phitnk tbos and make contact with the 
periphery of the dlaphrogirL This may be 
ofoadly daasified by some as a supradia 
phragmatic empyema bat the use of the more 
preose term infrapulmonary onpyema im- 
medbtely eUmlnate* it from our consi deration 

rnoLOOT 

1 As b other varietle* of pleural suppura 
tbn infrapolmofiary emp y e m a most com 
roonly is the result of extoislon of Infection 
from the lung bto the adjacent pleura In 
this connection it should be stated that It 
may exist as the Kle pleural lesion or as a 
secondary pert of a more widespread pleural 
stgTpurabvo process, 

a A leco^ cause is tbe citcmlon of m 
feetbn from beneath the diaphragm as b 
subphrenlc or liver abscess. 

Thfa (fiscuMwn Is specifically limited to the 
group b which the infrapulmonary empyema 
Is drfvtd from mfcctira b the long and 
represents the sole pleural lesion All of the 
cases b this wiies ftdl pr ec is ely bto the above 

group, 

® BACTEWOLOOT 

As is the case b other varieties of pleural 
suppuration, no specific type of organism Is 

Wen (*• WiU frrOm t/ lUw Tmt Animr W 
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Fic A. FJg B Fig C 

A Uediiitiiiil i.^kcct of Um left hing Gmp t aeiMAtcd frtMn the cbett wmll anty oa tiie tuterlor Lod 
ledon. Diaphagm Indicated br brokra UncaTOdlecckm of bitenJ aspects by the Uppet cf lower lobe whfch dips into 
pas dtoated between dome of diaphragm and trader tor tbe costophrenk sinot. 

lace of brag Note that e mpyem a U separated from the FTg C ilediasUnal aspect of left hiM Group j lerion. 
chat wall anteriorly kteraJlr and pottoiody by tbe IMaphrafin Indicated by lolid linet. Colbctk* of pos 
lappetof lower k)bc which dips Into the costophrenlc shraa. between dome of tha p h r agm and under surface of Ian* a 
lIcdlaatLDtl aspect «f left lull* Group t lesiotL tends laterally and pasterioriy aikt comes into contact 
Diapniafn Indicated by broken ltn«L CoOectmo of pns with the chest wall a/terelrk^UBg the lateral and postezlor 
b et w e en dome ^ diaphragm and imder sorface of Ion* ex marciiis of the long. Collection remains locolated b q eat h 
tends posteriorly, and there comes Into contact with the the lower lobe, however artd does not extend into ceiKnl 
chat will titer elevstlD* tl» posteocr margb of thehmg pkoiaj cavity as in Gronp s Note that tbe lappet of lower 
CoDectioo then enlaiges chiedy te the region behind nthn wbe anterioriy itHl irnwns adherent In the coitophrenic 
than beneath the lower lobe Note that empyema Is alnoa. 

reenable for infrapulmonary empyema and For purposes of descriptaon and classlfica 
tbe organism present vanes according to the lion the cases have been divided mto three 
type eilstmg In the underiying pulmonary groups 

source of infection The foUowmg types of i The first group is comprised of cases in 
bacteria m their order of frequency, were which the purulent collection remains local 
noted pneumococcus g cases, mixed anaer ired between the lower lobe and the dia 
obea, 3 cases (3) Staphylococcus aureus, phragm, and docs not come mto contact with 
1 case, and negative and sterile col the chest wall at any pomL In the early 

hire, 3 cases atnge the lesion is small, and the portions of 

the under surface of the lobe pcnpheral to it 
PATHOLOGY AND rATHOOENESis become adherent to the surface of the dia 

The essential pathological feature is the phragm as a result of the existing inflammatory 
onstence of an infective lesion involving the reaction The purulent collection thus be 
basilar portion of the lower lobe, with the sub- comes encapsulated and completely sepa 
sequent development of a suppurative process rated from the chest wall on all aspects As 
in the subjacent pleural space between the the empyema enlarges, it gradually peels more 
under surface of the lower lobe and the dm and more of the under surface of the lobe 
phragm. The following pulmonary lesions, m awaj from the diaphragm until finally the 
the order of their frequency, have been noted two arc separated over a comparatively wide 
in this series lobar or bronchopneumonia, 12 area At the extreme periphery, however, the 
cases, ruptured putnd lung abscess 3 cases margm or lappet of tbe lower lobe remains 
and necrosis of an infected pulmonary in firmly adherent to the diaphragm m the region 
farct, I case of the costophrenic smus Although this por 
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FV D Cue InirtpalmOD«i7 anpjrcDA Ckiiy 
ctm^ ri revtaliocilycaaaobdickKi ('tDcUcited b^kjnnrl 
td tbc nui lomer k>bc d»<«Med u pbettmocru Snail 
emprrmj 1 iMtli tbe lower lobe U obicuied by the pnl- 
racciary trtUoe Qrcerp Moo 

Oon erf ihe lung may eventually becotne con 
sderabi\ thinned oat and compressed be- 
tween th tense coUection erf pus acud tbe cheat 
wall It tievertheless remains Interposed be 
tween thi two (Fig A) 

> Th second group Is composed of cases 
in which the purulent collecOon after reaching 
a varuhie sue dtsaecls its way beneath tbe 
margin of the lower lobe at a certain point 
and there comes Into contact with the chest 
wall This can occur only In an area In which 
the margin has failed to become or remain 
hrmly adhermt to the diaphragm. The usual 
site of such falliiie (s posteriorly most com 
monly in region dose to vertebral column. 

The reason for this nbenomcnon teemlngly 
is based on tbe anatomical configuration of the 
base of the krwer lobe and Its relationship to 
the adjacent chest wall aiKl diaphragm- Tbe 
margm (free edge lappet) of the lower lobe 
whi<m separates the thoradc tj>d the dta 
phragmatic surfaces B for the most part sharp 
and elongated and dips deeply mto the coeto- 
phrenic sinus on the anterior lateral and 
posterior aspects of the chest In the region 
close to the vertebral column however tbe 
margin merges with tbe broad vertical pos- 
terior border of the long and here is Wont and 
rounded In this area also the costophrenfc 



Fix i LD lafripcbaemTY mp yet u* Dejuetbadow 
v(U) i qjy n boedet is Vm i bjUf ot rlfht cfacsL 

klodenti onliu dbfdamnnl Lcska 
(raodmied diipbnXB Gnepyloka. 

sinus Is very shallow In tbe prceoice of an 
indammatoiy react Ion beneath the lower lobe, 
agglntlnatlon of the long margin to the dia 
phragm in the aircadv mentioned region is 
often imperfect, because of the smaller and 
lew mtiniate area of contact between the lung 
and the structures which consbtute the costo- 
phrenlc sinus. The result is that the enlarging 
Infrapulmonary coDection more readily ele- 
vates the margin of the lung at point and 
comes Into contact with the chest wall It 
thus as we say acquires a parietal repre- 
sentation. 

In tbe later stages, the enlargement of the 
emp>'ema takes place as a rule chiefly In the 
parietal portion i e the part that lies within 
the general pleural cavity Tbe end stage of 
thb varletv then discloses the eiistencc ^ an 
Infrapulmonary collection with a parietal ei 
tension of varying sixe and shape situated 
usually posterii^y In some cases tbe parietal 
extension remains confined to the lower part 
of the chest while m others It rapidly cn 
Urges In all directions and finally may reach 
such Bxe as to overshadow compJetcly the 
original Infrapulmonary portion (Fig B) 
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ITj-j il R liifnpuln»n*ry anpyem*. Dcn*c»h»d<Mr 
with coovei upper border oecopyvog m*)of porUon of right 
dieit Bik of long elevated to aDCXtjemedegTre. Lotoo 
radatltttnithabfe from elevaied ditphrigm (more tdvuoed 
Um thw la Ftg. s) Note qndiftc dIsiSioeraent Group 3 


3 The third group is comprised of cases 
m wbch the charactenstica of the first and 
Jtecond are combined The entire effusion re 
niams loculated beneath the lower lobe but 
at the same tune it is not separated from the 
chest wall by the margm of the lung The 
latter itself becomes elevated due to made 
quate primary adhesion formation or to the 
difflolution of existing adhesions. The result 
b that the entire under surface of the lobe 
induding the margm becomes widely sepa 
rated from the diaphragm. The collection of 
pus, therefore males contact with the chest 
^rall over a horizontal band like area between 
the diaphragm and the margin of the elevated 
lower lobe. This band lihc zone of panetal 
representation exists usually over the pos- 
tenor and posterolateral aspects of the chest 
snee the antenor portion of the lappet as a 
rule remains adherent m the costophrcnic 
shius and therefore does not become ele- 
'^ted (Fig C) 

These m general are the three groups into 
which the cases fall but it is to be remembered 
the actual extent of the lesion found m 
each case at operation, will depend on the 



Fig 4. M D Same paiknt as In FTxure j •e'trml day* 
after oncnLloo Upper arrow indicate* bnae of kiwer lobe 
whkh t* »till elevateii Lower arrow iMicites dnuned In' 
(rapulmonary enpwna cavity between baae of tower tob« 
and dUpbi*^ Note that cardiac dJtplaconeat u itlQ 
prraeat. 

Stage m which the patient is operated upon 
and the adequacy of the limiting adhesions 
which lend to keep the process locallied 

S^'ICPTOIIATOLOGY 

The general symptomatology of infrapul 
monary empyema does not differ greatly from 
that of other varieties of encapsulate cm 
pyema The pleural infection may make itself 
manifest either dunng the active course of the 
pulmonary disease (synpneumomc), or after 
the pulmonary process has begun to subside 
(postpncumonic) In the former the 

onset of the pleural infection is apt to be In 
ndious whereas in the latter case it Is usually 
marked by a recrudescence of such symptoms 
as cough fever malaise etc. 

The symptomatology peculiar to the 
consists m the existence of eariy pain due 
to diaphragmatic irritation As Capps has 
demonstrated the site of piain 15 dependent on 
the area of diaphragmatic mvolvcment 1 c, 
central or penpheral, or both Imtabon of 
the central portion or dome results m pam m 
the shoulder over the area supplied by the 
third fourth, and fifth cervical nerves This 
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appea/1 ( i« d« dJcpKn^ ( Dttpbrtfn •ctaaCy Ties at 
• vreek 1 tad b ooKu/ed by the frild [ Indicated by the 
km trru U ^oU ftiat tat$ m.rWw|« tnd pahnrary 
tHun u- ealtd \3T csuee cm*) tibated chort find 
le^ pnn 4 that oaphrtjm Im lam ian Note w 
da ditpta oat Cajdke ahr uo at a da cp ehtwuc 
vahnkj liHtn Oravplbon 

phcDomcnon ts doe to rvflez itimulatlon b> 
wb> o/ the phxtnic nenr wtich uka origin 
from the mme root*. Irritation of the pe- 



Ftf 7 JW InlrapuhiMury eStrtloe, let C chest Ftbn 
takes alter I ndirtlr ic a pBe u meipert haaum to chSerenticta 
ledco frocn a nbchmik; cbscesa. hota air (indicated by 
arrov eo rijbt tiaa and lover cm* bo left tide) b etoeci 
dkphncraaoddotDacrflhs ESaticai(lDifiatedbyBn>9 
arrov oo lelt dde) b prenC abort Wt dkphracn. Gtoap 


Ilf i r kJ Same pctkst aa la Flfure 5 6 nootha 
after ococlkn Note opcailoe ef hu^ aad cetsa ^ a 
lux'd heart to norma] poddna as ladicitid by kmtioe ot 
Ita mht bonier Realdw I hkirslrn d pfetua (mcDcated 
by 400*) Hd pnae&i t bate 

npbera] portioD of the diaphragm results in 
pdo In tne lower chest upper andoanen, and 
occarionaily even in the lower abdomen. In 
this coonecLioD KcUt and Weisa have stressed 
the frequencT of pam along the entire cosLri 
arch espedsJl> posterioriy beneath the twelfth 
rfb Charactcrisuc pain if present is most 
apt to eiiit early In the course before the 
stage of frank. cfTuiion has beoj reached. As 
the effoaiem de%Tlopi the irritated pleural sor 
faces become sqjanited by fluid and pdn I* 
opt to become less and often dlsappean 
^ce patients arc frequently seen late in the 
course of the infection when pam is absent, 
the hlalory and ate of pwious pain mav be of 
great importance 

It is to be remembered that pom of dia 
phragmabc ongin may also be noted In the 
presence of Irritative lesions situated beneath 
as well as above the diaphrigin It there 
fore, Is in no sense pathogaom(5nk of infra 
pulmonary empyema bat rather Is to be con 
iidered only stronglv suggestive, when sup- 
ported by other finninfli which will be men 

booed later 

PHTSICAL SIGNS 

As stated before an infrapiolmomry em 
pjTma does not come m contact with the chest 
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FI®. 8 CS Cue 4. Infripulmowy ODpyemi, ii|^t 
doL Letkm flodudognkhiblc from ctMtea dl«plmgm) 
h bdated by lower ettow lIoclcrEte tiled pamUl ex 
tendem (ladiited by upper Envw) citetuit rqywmrd to 
(btb. intcEipEce poiteriony Note dcate ln£lCrxtioa odf 
oner k)be 1^ DtmtJ portion lower lobe. Note evidatce 
nitdecUtsof upper be. Group r leskm. 

wall, when it la completely overkid on its 
periphery by the lappet of lower lobe which 
la adherent to the penpheral portions of the 
diaphragm (Group i under ‘ Patbologj and 
Pathogenesis ) When the lesnon is small the 
characteristic physical signs of fluid at the 
ina> therefore be absent and the onl> 
signs eliated may be those of the co-eiistent 
infiltration m the overlying lung tissue The 
percussion note vanes from slight dullness to 
flatness, depending on the sbe of the purulent 
dlufflon. Voice and breath sounds likewise 
may vary from sbght dmunution to complete 
absence In addition m the presence of a 
large effusion evidence of compression of the 
base of the lung is present and physical signs 
of diminished or absent diaphragmatic mo- 
bility are usually eliated Regardless of the 
nature of the other physical signs, the presence 
of dullness or flatness at the extreme base 
sboald make one suspect the presence of an 
infrapulmonary empyema, if the patient’s 
cluneal course suggests the existence of a sup- 
purative lesion the site of which is not appar 
ent This point cannot be too strongly cm 
p h a si i e d if early diagnosis is to be made If, m 



Fix 0 C-S patknt u 1b Figure 8 3 montbs 

Efler opentioQ. Note compiletc expoBUoa of tuBg tod nor 
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addition trapezius tenderness is present the 
diagnosis is more likely 
a After the collection of pus has extended 
to the chest wall and acquired a parietal 
representation (Groups 2 and 3 under “Pa 
thology and Pathogenesis") the physical 
signs vary according to the size and shape of 
the latter If amalJ, the physical findings do 
not necessarily become altered, and the only 
change noted may be the development of 
localized tenderness to pressure over a smgl ] 
area m the lowermost part of the chest usually 
close to the vertebral column This is due to 
imtation of the underlying pleura as a result 
of extension of the process to the panetes. As 
the panetal portion of the collection becomes 
larger the of an encapsulated empyema 
in the posterior part of the chest become ap- 
parent and often obscure those due to the 
ongioal infrapulmonary portion 
An infrapulmonary effusion even of mod 
erate size, because of its dose proximity to the 
border of the heart, frequency tends to dis- 
place that organ for a variable distance to- 
ward the opposite side of the chest This is 
particularly true, because of the limited 
amount of space available for expansion, 
when the lesion Is situated on the left slde^ 



Fif K S C«*e r l^npuloaeu7 ftep y c fla wiib 
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The phenomeoM while not corutant oc 
ctirred aiLh luffident frequency to tttnet 
attentton The four moat common esuae* of 
carduc dLsplAcemait rcfXilUng from pileurel 
Bjppaiation are large pleural effudoa tenaion 
pyopoeamothorax encapiulatlon along the 
mediastmal aspect of the pleiira arrd parie- 
tally rituated encapsulation m the kiwer part 
of tiK cheat As a rule these groat lesoos can 
be readilv dlagiwsUcated on careful physical 
examlnatioo In the absence of e\’ideDce of 
their erutence cardiac displacement when 
associated with dullnesa or flatnea at the ex 
treme base ahould suggest the diagnosis of 
Infrapulmonary cmpj'eina if the history and 
clinical course suggest pleural suppuration 
In passing It ahould be stated that devalion 
of the diaphragm due to subphrenic or liver 
abscess, may also at timea cause cardiac dis 
placement 

X EA\ EXAimtATlON 

"V ray examination re\’eals In general the 
following groups of findings 


FV KS StseptlJnl oiD Flrare lOk I TTvks/ler 
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I When the lesun is small and separated 
from the chest wall on all aspects by the mar 
gm of lower lobe the shadow cast bv the 
effunoo IS parljnilarly apt to merge with and 
be Indistinguishable from, the shadow cast by 
the overlying mliltrated pulnxtaary tissue In 
cases of ihb type the most common and In 
fact the onU Interpretation that can be made 
ts that of basilar pneumonia (Fig t) 

a Larger localised infrapulmonary col 
lections usually elevate and arch the base of 
the lung to a varying degree. As a rule one 
then sees on the film a dense shadow with 
a sharply defined convex upper border ex 
tending tcroee the lower portion of the lung 
field This shadow mei^cs below with that of 
the liver Because of this fact the impression 
may be gained that the pseture is one of 
an elevated diaphragm due to a subphreiuc 
abscess, especially when on fluoroscopy there 
b noted irruDobility m the Koeral re^n of 
the diaphragm (Figs » and 3) However the 
lack of history and physical signs of tn intra 
■bdominal infiammatory lesion which could 
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be considered responsible for a subpbrcnic ab* 
sceas militates against this interpretation 

3 \\Tien the lesion has extended from be 
neath the lower lobe to the chest wall and 
then further enlarged m the panetal portion 
(i e , the part which lies witiun the general 
pleural cavity) the latter rather than the 
original infrapulmonary portion is often apt 
to be noted on \ ray examination (Fig lo) 
The reason is that the shadow cast by the 
infrapulmonarj portion may become ob- 
scur^ by the shadow of the larger panetal 
^rtion Panetal extensions as stated before 
take place generally in a postenor direction 
and usually cast readily discernible shadows 
when films are taken in the antero-postenor 
erect position If the panetal portion is s m a ll , 
howcw, it may be obscured by the super 
nnposed shadow of the infrapulmonary por 
tkra or the infiltrated lower lobe Additional 
fihns should, therefore, always be taken with 
the patient in the lateral erect position m 
order to demonstrate these ipnfll] leaions which 
he most commonly m the postenor part of the 
chest dose to the vertebral column 

4. Infrapulmonary pyopneumothorax pro- 
duces as a rule a charactensUc picture (Fig 
S) Extending across the lower part of the 
long field one sees a dense, arched, band like, 
transverse shadow with a subjacent coUeebon 
of an surmounting a fluid level The band 
like shadow which at first glance appears to 
be the diaphragm, represents a portion of the 
base of the lung which h ffs been elevated and 
compressed like an accordion, by the coBec 
tion of air and pus below The diaphragm is 
Btuated at a lower level and is usually 
obscured b> the fluid 

In these cases, the diagnosis of subdia 
phragmatic gas-contammg abscess may erro- 
neously be made One feature, however, 
oiflitates against this interprctabom This is 
the presence of famt luijg markings which are 
osually seen below the previously mentioned 
band like structure that represents not the 
^phragm but the elevated portion of the 
base of the lower lobe These markings repre 
sent the shadows cast b> the anterior portion 
of the lappet of the lower lobe which os pre 
viouslj stated usually becomes adherent in 
fhe costophrenic sums Another fact that 
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mihtates against the diagnosis of subphreme 
gas-containmg abscess, is the lack of history 
and physical signs suggestmg the presence of 
an mtra abdominal inflammatory lesion or a 
perforabon of the gastro-m testing tract 

Although not usually necessary the mduc 
bon of a small pneumopentoneum may be of 
value m cases m which doubt exists as to 
whether the process is situated above or below 
the diaphragm Air when mtroduced mto the 
pentoneal cavity of a normal person m the 
erect jxisibon, tends to nsc and usually col 
lects beneath the diaphragm which it sharply 
deUncates from the dome of the liver below 
If the procedure is earned out in a patient with 
an infrapulmonary empyema or pyopneumo- 
tluirai the air likewise collects breath the 
diaphragm and delmeates the shadow due to 
the purulent coUeebon and the subjacent dia 
phragm from the shadow of the liver below 
(Fig 7) On the other hand m a patient with 
a Bubphiemc abscess, if a pneumopentoneum 
IS mduced no oir enters the space between the 
diaphragm and the dome of the liver, and the 
shadopra of these structures appear merged 
The air then collects below the liver, or m the 
opposite urunvolved subphreme qiace, or 
both. DifferenbaJ diagnosis is thus made 
possible 

Cardiac displacement, which is the final 
point to be considered under X ray diagnosis 
IS of the greatest significance when present m 
those cases m which the films disclose only In 
filtration m the lower lobe The infiltrabon as 
Blalcd before is usually mterpreted as bemg 
due to pneumonia. However, amce imcqm 
plicated pneumonia is not a cause of cardiac 
displacement toward the opposite chest and 
the gross pleural lesionsprcviously enumerated 
to account for the shifting of the heart arc not 
discernible, the presence of an obscured 
effusion encapsulated beneath the lower lobe 
should always be strongly considered (Fig i) 
The importance of this pomt cannot he over 
empha^ed 

^Vhcn the infrapulmonary effusion is ob- 
vious on \ ray examlnabon or when panetal 
extensions are present, cardiac displacement 
is of interest but of conaiderably less signifi 
cance from a diagnostic viewp>omt (Figs 3, 5, 
and 10) 
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Fmm tlie foitgoing stAtenenti it is evident 
tliAt correct roentgeDogTaphic dugnosia U 
Konedioea difficult or even impowible, e*pc- 
cUlif Id the oua In wtdeh mutll or modentte- 
lixed inirapulmojiajT coBectkmj with or with- 
out parieul ezteniJons eriit Further pro- 
cedures are, therefore, lometfmea neceasary to 
estahh-ih the diigpoeU, Id this cozmeetkra the 
rdle of a5plratkm of the chest li $tn Irnporunt 
ooe 

CBOST AfimAIIQlf 


I Let 01 consider first the small infrapol- 
monary coDectian completely teparated from 
the cheat wiD by the lap^iet of lower lobe 
which la adherent to the peripheral portions 
of the diaphragm. With thu type of leaioQ 
when the aspirating needle U bt^oced bto 
the cheat pui is not immediately encoontered. 
In order to enter the pomlent coDection the 
needle muat be pused through the piilmonary 
tusue vrhich Uu between the chest wall and 
the empyema cavity Thus the true natare 
of the Iraucn wDl not be eadr established by 
aspuabon, even thoo^ the phyvkal il^ and 
roentgenogrtphic esamhuoan stiQo^y sug 
gest the presKicQ of fluid onieia ooe h ful^ 
aware of the neccaaity of aipfratlDg the chest 
detply 

When a small coUectloa bereaset b tue 
the overlvdng shell of hmg bterposed betw een 
it and the chest wall becomes bereastn^ 
thin and more compressed. Tltf a^iiraung 
needle then osoally encoanters pus at a depth 
only slightly greater than the thickness of the 
che^ wafl- Obvfooily therefore, the depth 
to which the needle must be btroduced b any 
given case depends oo the thlcknens of the 
overlying shell of compressed long This b 
turn depends on the axe of the tmtei eaa^ 
■ulated coUectioQ of pus, Le., the larger tu 
empyema, the thinner will be the owybg 
shell of lung 

The site of aspfratkm as a rule h b the 
nbth or tenth Interspace over the postcro- 
Utexal aspect of the chest, and b best b 
dIcBted by the height of the basilar shadow on 
'V-ray aambatiotL Attention fa called to the 
posslhility of penetrating the diaphragm, by 
aspiration at too low a level- We have seen 
this occur b one case fortunately without un 
toward effect. 


s When the original bfrapolmonary cm 
pyema msliw contact with the chest w^ and 
a parietal eztensloQ develops b the general 
pleural cavity aa demonstrated by X ray 
ezambatkui, pos will be encountered as soon 
as the needle entera the chest provided the 
asplratioQ fa performed at the proper site. 

point fa beat indicated by a stuay of the 
film* taken b both the anteropocterior and 
lateral erect poaitioni. 

3 When the history and physical findings 
suggest the presence of infrapulmooary sup- 
puratfan although \ rav examination reveals 
only Inffitratbo b the rawer bbe, a^iiratioQ 
should be deferred antH such time as the 
presence and extent of the effusion become 
apparent on \-ray exsminatloa. On the 
ot^ hand, immediate exploratory ponctore 
may very occasionally be b cheated because 
of the patient s progreaaively downhill courie 
aa the result of marked toxic absoipdon. 

It ihould be em^ilied that once pus has 
been encountered In the case of a cc^ectico 
loGulated beneath the lower lobe the needle 
should not be withdrawn but should be left 
is sihi and opmtbn proceeded with u looa 
as poanble. This Is of prime fanportaiice, be- 
cause tla; coHectkia may be so amali or diffi- 
cult of access that, after the needle has been 
withdrawn, later attempts to locate It may 
fall- It followa, therefore, that asplratlou 
should be performed only when operatioo can 
be proceeded wi th promptly 

xjuawcais 

The diagnosis of Infr^piihwnnai y empyema 
rests on a complete consideration of the hfa- 
tory ph}’sical sims, cnnlcal course X ray 
examinarioa and ^result of a^dration of tlra 
chest. 

As has been stated before the history fa not 
characterlttlc and can at best only the 

presence of s ujyur at|on wlthb the ^st If 

paln ftf rllwpbnigTTMff i-^ imgtn nrfftr m^ y 

tl» dfagoosfa fa more likely Depend- 
ing on the tlee at the effusion, ^ ph^cal 
i^is (ri fluid at the base may be deWite b 
some cases and equivocal bothers. When the 
leriopfaoffalrila^ X-ray examination usually 
r e v ea ls its pr e sen ce, whether or not frank 
physical signs of fluid exist at the base. The 
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effusion may be clearly demonstrated to be 
situated beneath the lower lobe. At times, 
however, the mduction of artificial pneumcn 
I>entoneum is necessary to distinguish it from 
a subphremc or liver abscess The latter is 
fllun usually excluded by the history and 
clinical course. 

When frank physical signs of fluid at the 
base arc not present, one usually ehata signs of 
consolidation m the lower lobe In these cases, 
X ray eramination usually reveals only in 
filtration which is mterpreted as bong due to 
pneumonia m the lower lobe. In other cas e s, 
even when the physical signs of fluid arc 
defiiute, the X ray examination may reveal 
identical findings. 

Regardless of whether the physical signs are 
mterpreted as bdng due to consolidation or 
fluid at the base, a history and dmical course 
suggesting the existence of suppuration within 
the chest, the site of which is not apparent, 
should always arouse suspidoo. Even on 
X ray examination which reveals only the 
presence of infiltration in the lower lobe, does 
not mflitate against the diagnosis The co- 
existence or history of tenderness along the 
trapezius or over tlie lower chest postenorty, 
lends support to the diagnosis If in addition, 
cardiac di^lacemcnt toward the opposite 
side of the chest without apparent cause is 
present, the diagnosis Is practically certain. 

In late cases X ray and physical wraminfl. 
Uon may disclose a panctally situated em- 
pyema in the lower part of the general pleural 
cavity, which only at operation can be proved 
to be either a rimple encapsulated collection 
or a panetal extension of an original Infrapul 
monary lesion 

Aspiration is merely confirmatory m those 
cases In which the effusion is demonstrated on 
\ ray exami nation When the X ray ojc 
negative for fluid, howe ver , it is truly an ex 
ploratory procedure which is sometimes neces- 
sary to confirm or disprove the presence of a 
suspected collection of pus beneath the lowrcr 
lobe The necessity for aspirating deeply in 
certain cases is again emphasixed. 

TREATMENT 

1 In those instances In whidi the collec 
tion of pus has extended from beneath the 


lower lobe to the chest wall and therefore has 
aapiired a parietal representation (Groups a 
and 3 under “Pathology and Pathogenesis”), 
the plan of procedure is to excise a segment of 
ovcrl 3 ?ing rib and to enter the cavity safely 
within the area of limiting adhesions. The nb 
15 then further removed anteriorly and pos- 
tcnorly, In order adequately to expose the 
pocket to its Umits If necessary, the inter 
costal musculature above and biflow the re 
sected rib may be excised and segments of ad 
jacent ribs removed, m order not only to 
affoKi an adequate view of the existing patho 
logical process but also to faohtate dr a i n a g e 
must always be eicrased to re m ai n 
within the area of limiting adhesions and thus 
to avoid infecting the free pleural cavity 
After all pus and detntus have been evacuated 
by suction, a steiDe examining light is mtro- 
duced and the interior of the cavit> inspected. 

Free exposure and direct mspetflion are of 
prune importance m all su^iected cases of 
iafrapulmonaiy empyema. As stated before, 
if a patient is first seen m the later stages of 
illness with a large panetal empyema, it is 
often impossible to detenmne whether one is 
dealing with the common vanety of panetal 
empyema or a large panetal extension from 
an onginal infrapulmonary collection. If 
intercostal drainage or short rib resection 
without inspection of the intcnor of the cavity 
is perform^, one is still unable to answer tbs 
question Of more serious import is the danger 
of inadequate drainage of the primary pleu^ 
focus, which may re^t if an infrapulmonary 
pocket IS present Drainage is particularly 
apt to be poor m the cases m which the 
panetal and Infrapulmonary pockets com 
municate by means of a narrow tract (see 
Case 8 of abstracts) Furthermore, in cases of 
putnd empyema due to Infection by anaerobes 
complete unlockmg of the suppurative focus 
with resultant free aeration is the only method 
which can be depended upon to lead to prompt 
subsidence of infection 

The next step in the procedure is to inspect 
the interior of the infrapulmonary pocket and 
to seek the site of entry of the pleural infec- 
tion. This 13 of great importance, as failure to 
re<»gnire and properly treat the underlying 
pu lm o n ary lesion, especially m of rupi- 
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tored potiid hing Bbtcm, may result in 
chronraty of the lesion itself with or without 
later recurrence of the empyema even after 
the wound has healed If the pleural mfecUon 
has been the result of seepage or the perform 
tloD of a small subpleural abscess, no addi 
tional procedure U required. On the other 
hand if there has been a pnill or madeqoatc 
perforation of a comparativelv large pul 
inonar\ focus it b Imperative that the lesion 
be adequately laid open to insure satisfactory 
drainage If thts b not done tbe small per 
foradon may become temporarily sealed o%'er 
onl> to result in activatioQ of the lesion at a 
later time Early In our eipenence thb coorae 
of e^‘ents was noted on several occaskms in 
cases of perforated putrid lung abscets, when 
the resultant putrid empyema Involving the 
general pleural cavity had been evacuated 
without vbualizmg and treating the undCT 
lying pulmonary leskm. Several of the 
patients at a later date had to undergo fur 
ther operatiN'e procedures for the treatment 
of the lung abscess which wu origmallj 
present 

\fter the polmonary focus has been 
adequatefv opened, the entire empyema 
cavity and the pulnxmaiy focna are packed 
with KKloform game to the limits of all 
reces se s. 

t In those instances in which tbe em- 

S -cma b atoated entlrdy beneath the lower 
6e and separated from tbe chest wall on aD 
aspects by the lappet of the lobe which b ad 
hoent to^tbe plipbery of the (fiaphragm 
(Group I under Pathology and Patho- 
genesb 0 the free jdeura may or may not 
have to be traversed In order to drain the 


On tbe other haj>d. If tbe coDectlon b mtall, there 
may be do widoprad oreriyuif peripheral 
maloey reaction and the perl phew pokkna of lorn er 
lobe may be adbemt only to the cUaphiagm but not 
to tbe cheat wall Thb meam that tbe tree plenia 
mill have to be traveraed, and the adherent lappet 
detached from the iSaphracm, In order to eatabmh 
draloa^ In these caaee the operative approach b 
made low in the chest at the tite of the tnlyinc 
aspirating needle, a sefinent of rib thm eidsed, ana 
the free pleura entered Tbe adjacent free ptenral 
cavity b next packed off with gaute. If the pus 
which hsd prevloosly been althdrawn Into the 
asphatisg syTisge is odaiiem, the assomptioQ that 
the lesion Is Dot a patrld anaeroUc infectioo U fna- 
riftable, One may then proceed to peel the adbemt 
lappet of lover lobe off tbe dlaphragiQ and crmcoatt 
the erii p y r m a The pulmonary lewn b Inspected 
treated as described If pcccwary aitd the cavity 
packed. Can most be en r ds ed not to the 

ganae which b waHhig off tbe free plemal cavity 
In these Irrstancrt m which fool pna had been pre- 
viously aspirated, the aoderlvlng source of the Infec 
tkn U dtber a rrrptnred pucdd long abscess or a rap- 
tured, anaeioblcaDy Infected bronchlectatic cavity 
Because of the danger erf videspnad, viniknt 
anaerobic pleural Infcctlcn in these cases, and the 
£aet that the pjtderivlng pohnocLaiy ledon most be 
adeqnatdy exposed la orrler to be pc c q ; < riy tnated 
It b advtiahle if do parietal adhcKou exbt, to per 
form the opoation In two stages. At the fint rtage, 
after the fm pieura has bern catered, the margin of 
lower lobe and the adjacent hing an shot off from 
tbe free pleora by par ting, or by sntnring the open 
edges of the vound down to the bmy about the 
operative field The wocad b then auely paiicked 
irilb pnee to stlaialate the formation of adhesions, 
and thus to amnre complete ahuttlng-ofl of the frea 
pleura. When thb has been actomplUbed the 
atage b peif armed, the empyema eracnated, ■mf the 
polmoBary lesioa treated as described. Ih the cx 
tremcly rare Instances In which tbe patient s pie- 
carlcns cocdltioa, due to marked toxic absorption 
renders the evacoatlan of pus argent, the two stages 
mav be combined and performed at one operation. 


CoUectioEL 

It has been stated before that nsoally hi the pres- 
ence of medhim or large sixed coOectlons, tbe over 
lying palnMDary time aeparstes the empyema 
from the chest vaQ, b qnite thm. Fortbenaore, as a 
resolt of the )uxtapositkm of the lafrapulmosary 
m pp ur atirc process, thb sbcQ of long becomes In- 
vared by an InfianiinstoTT reaction which omaBy 
results In Its firm ag^tinatlan to the adbeent chest 
wall, as weD as to the ifisphragm. Uncler snefa ctr 
cmnstances, If the operative tndslon b preperiy 
placed, free pienra b not entered and the cnOectkai 
of pus b at once encountered after the chest wall 
ana the anderirlBg this shell of adherent hmg are 
traversed. 


From the foregoing itatementi In regard 
to the drainage of coQecticms which are 
•itoated entirely beneath the lower lobe, it is 
evident that the larm tbe leaioQ the Bimpler 
b the operative proUem. It is therefore, al 
ways wise, if the patient s condition permits, 
to delay operation until such time as the lesion 
has rtachri large tlxe or a parietal extension 
has developed. Both of these eventiuhties 
permit tbe operation to be performed In o« 
stage. In the event, however that the ptient s 
condition mnkps operation Imperauve one 
should p r oceed immedlatdy This b ncces- 
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Bory most often m cases in -wtich anaerobic 
organisms that give rise to virulent putnd 
infections arc present 

3 In some instances as previously stated 
certain features of the history, clinic^ course, 
and physical examination warrant the as- 
sumption that an infrapulmonary collection 
exists, even though the \ ra> examination is 
not conclusive and exploratory a^iration 
does not disclose it If the patient is observed 
for a suffiaent period of time, the lesion usually 
becomes more evident due to an Increase in 
Expectant treatment 13, therefore, ad 
visable until this occurs. On the other hand, 
m the rare instances m which the lesion docs 
not become more obvious and the grave condi 
tion of the patient docs not warrant further 
observation, exploratory operation may very 
occasionally be indicated The operative 
approach is made over the posterior aspect of 
the lower chest at a level best indicated by the 
height of the diaphragm A segment of rib 
is removed and aspiration performed If re 
peated aspiration is negative the pleura la 
opened and the further plan of procedure, as 
described, is foUowed, 

The postoperative treatment in practically 
ah cases consists in changing the pacLings 
periodically until the cavity becomes ob- 
literated by the expansion of the lung The 
first dressmg is usually done at the end of 
about a week, unless there is evidence of re- 
tention witHn the wound or the discharge is 
unusually profuse. Repacking of the wound 
18 performed under direct viion, retractors 
being used to obtain full exposure, and a 
stenie examining light to afford adequate 
fllumination Care is taken to pack the cavity 
to Its l imits and thus to avoid the shutting off 
of infected recesses and the Irregular expan 
Sion of the lung Subsequent dressings arc 
done at intervals of about 4 or 5 day* and the 
lung IS allowed to expand gradually and 
evenl> When the cavity has sh rinkm to 
small size all packings are left out, and the 
wound is aflov^ to heah The general care 
differs in no respect from that of patients with 
empyema of the usual variety 
Obliteration of the empyema ca\ntj is 
usuallv prompt and secondary procedures In 
the event of alow healing have not been found 


necessary In the event of slow obUteration 
however, crushing of the phrenic nerve 
through a cervical approach suggests itself 
provided the diaphra^ I* mobile This pro- 
cedure causes the diaphragm to nse as a result 
of temporary paralysis, and thus tends to de- 
crease the size of the dead space Within a 
period of several weeks or months during 
which time the cavity becomes obhterated 
the mobility of the diaphragm slowly returns 
and eventu^y agam b^mes normal 

RESULTS 01 TSLEATUENT 

Of the 13 patients ii were treated sur 
gically m the general manner described. In 
the other instance (Case 9) after the removal 
of a forogn body from the right lower lobe 
bronchus, the pulmonary process subsided 
and following the a^iration of an infrapul 
monary coDectaon of thin pus, the effusion did 
not re-accumulate 

In the 13 cases, there were no deaths at 
tributable to the pleural infection or to the 
procedure employ^ One patient (Case 10) 
with a chronic putnd lung abscess which rup- 
tured, died at a later date with the picture 
of metastatic cerebral involvement from the 
ongmal lung abscess. At the time of death 
the empyema cavity was healing and was 
consder^ to be in no way rdated to the fatal 
tenninaboD The 1 1 remaining patients made 
uncomplicated recovenes- 

AB5TEACTS OF CASES 

Case 1 F.il femmlc aged y ^■«ln November 
3 1031 to December 13 1931 Dumorii Chronic 
can3l<>viJ\Tilar diseuc. Auricular fibrUlatiotu Pul 
monary Infsrction with nccrosU, rcfultant infr* 
palmonajy pTOpncnnnothorai 

Pitienv s mitory was typlcAl of pulmonary infaic 
tIon vritb development of pneumonitis m the right 
lower lobe. \ r*j emmination on tdinmlon re 
veded the presence of InfilLritlon in the lower lobe 
and infrapulmonary pyopneumothorax (FTg. 5) Be- 
cauae of the patient* precaiiocs condition as a ro- 
tult of the pl«ropulmonary infection together with 
cardiac decompensation preliminary dos^ drainage 
was performed according to the authoria method 
(7 8) Twenty three da>a later thoracotomy rib 
resection and drainage were performetl, after the 
pneral condition had improv^ A Urge necrotic 
Infarct invtdsring the base of the lower lobe together 
with a pyopneumothorax were found The lower 
lobe wax widely elevated. Convalescence was on 
eventful (Fig 6 Group 3 lesion) 
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Cah t femie, tftd 14 toii, December 

14 1979 to JtmuiT jO, I9JO. Ptign^ Po«t 
pDcumcmlc iid^palmoiuuy cspTcma. 

Hteoxj vu typlcil 0^ pneninooit rl^t lower 
lobe C^al cmne titer crlib eonoted cmpimmL 
\ ny enuplnttloo rrvetW only mEUntfon In the 
lower lobe. Repeated uplntloQ wii Den* tire ttthe 
end of t4 di7> finiBj p^dve. At opertUon, tofr* 
polmontiT e n my ei at with ptjII pcdettl » i ti'rwWm 
w»i foood Btctcilol<®^ piKomococcai typo r 
CoDTtlacence wu annrentfm. Gronp t lalon. 

Caji t C F., fmelc, ncd m Teen, Jtmtary 3 
tgyo to Juatry tS igyo. DbifDOcU Pootpoeu 
CMdc Ininpolmontiy anpyrtnt 

Ptdent I hbtoTT uti typcol of ponnDOolt of the 
right krt r lobo. The dlnlal conroe after crUs nr 
rated eeap%'emt. X ny exunlnetlon reretled ocuy 
InfiJlntion In the lower lobe. AsptrttVm of chett wti 
poddre \t opertdoD t n i p t 01^ Rthplaini poeo- 
CDOcocm t^pe > tbtceti wu fotmd on the cinder nr 
fiiT of the lower lobe IninpolmoBuy empyont 
with mill podetil extetulao wu prewnt Coa- 
Ttkrccoce eunncTentfaL Grtrop t ledon. 

Cah 4 C-S. nude, i^ 44 Mirch 18 
iw to ilty 6 1930. DutenocU Poctmcomonlc 
In&tpulinoury eto p ye m *. Pttknti mitory wu 
typkii of ertsuire k>btr pacnmotiJA of the d^t 
upper tad lower lobo, unocltted with ateleetub. 
Sanaerpteat coune wu noutln of em p yqo* with 
rixni of fluid poAedoriy Toere wu dlfd^ erldeace 
oT tteiectuit, I •upUeeatent of trtehe* tad 
hurt to«anl the lovomd dda. Dliphrt(m •p' 
peered elevated (Fl^ 8) At oparttua, lafrtpol' 
moatry eapyeeu with ptrleul o rt eita l nn (poeterl 
o^) wu fodJuL Appe&ruce of devated cBtphngni 
wu due to infrapahtioatry oaOectkia. Bactenofocy 
PDCTuaococcus type 5. CaavalcKeoce wu oucTmt 
U (Fig. 9) Orottp s Iftlon. 

Cau jl JJ)., female, aged 34 re*™i Jionary 18, 
rgjr toFebwrycJ ipjr DiigBodi Aorta fFitzia 
hmg abecra alth raptore, tad eecoctdaiy tahapal- 
mooaiy cmfiyeme. Wdeot nld the had nfferra a 
fodden cmet of peifl In the lower chest, with dya- 
pnm. There wu an etily devrlojiiiKat of rigns of 
fluid, and the couTK wu tept^ X-ray aamtaartmi 
r e iealed only conaoUditfoai of lower lobe. Repeated 
aspiration wu neudve bat flaaBy potithre after to 
dayi. At operation an lafrapotinanary e mp y ea ia 
with fmaO p^etal cxtentloD wu foand. Tbenoder 
tying polioottaiy lesloa apparently wu a tmaD 
patnd ahaccsi, without known etiology (6) Bac 
teckilcicy pam poaldve anaerobic badUua. Coo- 
raleaceoce wu ancTentfoL Groop s lesion. 

rjiT fl. L.\\ male aged 48 yeara, September 
X{ igtS to bovember 6 1918. Dlagnods Chronk 
putrid lung abacesB with rapture and putrid infra 
pulmonary emp^Tma. 

There was X rav evidence of a pnaD empyema at 
tho er tieme bam pcaterloriy wUch wu noted oolv 
oo lateral flbns. At operation, a small Infraiwtl- 
oonary emprema with parietal ertearion wu found 
and rraaated. Baeterloiogy mixed anierobeL 


Convalescence wu nDCTcntfal. Sobaemrent drain 
•R of mnlripie hing abaccara at other sites wru car 
iMoaL Orotip s lesloo. 

Cm 7 Ra. female, aged 40 yeara, February i 
1930 to llarch s8 193a DiagDina Poatpoemnoolc 
tnff*p'TiTv w r y empyema. 

X ray examination d liclo sed caily a Urn empyema 
far the postetloc part of the ch^ (Fig 10) At 
operation, tMs wu p rov ed to be a U^ parietal 
extensiao of an original tnfrapnlmoniry empyema. 
Bacteriology pnemnocDccus type s C^valeaceoce 
wu uneventfuL (Figure xi wu taken after opera 
ihn) Gro^ s le^n. 

CaxxS U.B male, aged nycaii, April 19 1930 
to hlay ir 1931 DUgoosU (Bnonlc poatpneu 
moolc Wrapolmcmarf emp yem a. One rcu briore, 

G daU wu opented upon at another hospital for 
t-rided empyema. Tha wonnd healed in 3 months, 
but sobsequently re-opened and drained on wreral 
ocrariiwrt. 

At cperatlan. an Inftapuhnooaiy emp yema wu 
found by tDcani of a narrow tract 

with an area of parietal extension. Tbs lesion wu 
wldriy exposed and packed. Bacteriology' pun 
mococens type 4. (Convalescence wu oneventf^ 

The cnao QUixtratea the tvolotioo of a 
chiooic qap y ema doe to the prt aeoce U to 
u, n «og pffict e»i inadequately drained lofrapul 
monary podket which was E»ot diacovered at 
the time of oripnai owradon becatue of In 
adequate expoxure. Thii ledoo cauaed In 
feetbo to be caaintaloed in the parietal ez 
tenaioo, with failure of heflling Group a 
leiion. 


Casz D. LX, male, aged 38 years, Koranber to 
roji to /anuary rj rpjs Djaporis Synpoeumonlc 
Infrapafanonary em y r a nx. Hfttory of aspiration 
of forrign body fchkken bone) 1 1 weeks pr^loasly 
Subsequent d e T ci ep m ent of pnantoonla 01 right low 
«r lobe due to occlualon of lower lobo bronchus by 
the foreign body Then the devclopmait of Infra 
pulmonary empyema. X ray with indoctloQ of 
pneumop^tonenm wu Dcceasary to diflerentiate 
the lotoo from a high diaphragm. 

The forriga body wu remored braochoecoptcallT 
Od tspiratlM of chest, cUrrslon wu found to be t^in 
and doudr It contained 14,000 leucocytes per 
cubic pilHinaeter with 80 per cent poiyiiMcphcxiD- 
desua. Smear and cnltura w ere negailTe. Folbwlng 
r emov a l of the foreign body the pneumonitis 
cleared and eflosian did not recur Group 3 lesfon. 

Caji to. ILK., male, a^ 4s yea^ February s. 
193s to hfarch (I 1931 Dognosui C!kronlc putrid 
hug abscess with ru p tur e and putrid fairrapal 
nonary empyerru. 

Tbs lesion wu demonstrated by tha X-ray A 
poeterior e mp ye ma wu also seen. After the poa- 
tofor »wi pj if Ba sru drsioed, the infrapohnonaiy 
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ojllection was late evacoated by pedlng tbe lappet 
of lower lobe, from the diaphra^ The lang abicea 
whkb was the cause of the lesfons was found In the 
Uppet It had ruptured In two directions giving rise 
to the two empyemas, which were anatomical^ 
separated from one another Bacteriolo^ mixed 
anaerobes. Patient died at a later date with the pic 
ture of metastatic cerebral Involvement Group i 
leslocu 

Cao n CJD , male, aged u years, April j6 
193J to May J5 193s Dlagoils Pos^meumonlc 
Infrtpulmonary empyema. TTic history was typical 
of lobar pneumonia followed by clinical course 
of emptrtna but with iJms Interpreted as being 
due only to Infiltration In the l^er lobe fFIfr 
i) Later developed iJgns of fluid posteriorly 
at base adjacent to vertebral column, and the 
presence of fluid was verified by X-ray 
Operatioa revealed a small in/rapulmonary em 
pvema, with a large parietal extension. Bacter) 
ology pneunuxaccos troe 3 Convalescence was 
oneventfuL Group 1 letton. 

Cabi 12 D H., female, aged 15 yean, June it 
1932 to July 14, 1932 Diagnosis Postpnemnonic 
IMrapulmonaiy empyema. The diagnosis was made 
on the baals of the dinl.cal course which suggested 
Intrapleural suppuradom There were signs of doD 
neu at the base, despite several negative chest 
aspiradons. X ny eaminatloa reveiued cardiac 
displacement and a shadow in the lower chest, the 
exact site of which wu not entirely dear Alter 
drainage of the infrapulmonary empyema, a parietal 
empyema which was entirdy separate £r^ the 
former was later found and evacuated. The cans' 
adve pulmonary lesion, a niptured suhpleoral alv 
seen was situated In the lappet of lower lobe and bad 
ruptured In two directions giving rise to the two 
separate empyemas. (Same as In Case 10. H.E.) 
Bacteriology nneumococcus type i Convalescence 
was uneventful Group i lesioiL 


SnUUAKY 

1 Infraptilmonary empyema Is a vanety 
of encapsulated empyema mterposed between 
the under surface of the lower lobe of the lung 
and the diaphragm 

2 The essential feature of the pathogenesis 
m the group of cases under discussion, is the 
presence ol an infective lesion Involving the 
basUar portion of the lower lobe with the sub- 
sequent development of a suppurative process 
fn the subjacent infrapulmonary pleural space 

3 The organisms present vary according 
to the type existing in the underlying pul 
monary source of infection 


4 The cases are divided into three groups 
and each group described 

5 The symptomatology, physical signs, 
X ray findings, diagnostic methods, and dif 
ferentlal diagnosis are discussed 

6 The significant features m the diagnosis 
of caHy cases arc 

a. History and cUnipal course suggesting 
mtraplcural suppuration, the site of which 15 
not apparent. 

b Co-cxistcncc or history of pam and 
tenderness of diaphragmatic origin 

c, Physicai agns oi infiltration in the lower 
lobe, with or without signs suggesting fluid 

(L X ray evidence of infiltration in the 
lower lobe without evidence of pleural cflu 
rion, and sometimes with cardiac displacement 

e. Native result on superficial chest aa- 
pirabon 

7 The surgical treatment of the various 
types of infrapulmonary empyema is dc 
scribed 

8 The results of treatment are presented 

9 Twelve abstracted case hitones are 
presented 

Ihe author viaha to eaprm U» fodebtodMa to Dr 
BamU Nrohof for fait hdpfol ro ggeiticai i aod asoxtruc- 
tfr« cdtidtiji. 
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\ STUD\ OF THE \T:SICAL END OF THE URETER IN 
HYDRONEPHROSIS > 

A Rzporr oi Fifteen Cases 

HERMAN LKRETSCHlfER,MD FAC-8 ajo> WILLIAM C HTBB 3, M D CnicAOO 


W HEN infsnU and duldren ait 
cxanuiied and pydograms after 
eather mtraveiKnu injection or the 
InjectioQ of opaque media from below are 
made and show diUitatwn of the bdney pelvis 
and ureter a diagnosu of stneture erf the 
ureter with hydrooephraab and hydrourcter la 
lURgeated 

Because of the general intereat In the sub- 
iect of itncture of the ureter in adults, and 
because hydroureter with hydronephn^ is 
frequently found In chfldrra we became 
interested m determining whether or not in 
these cases the obitructlon at the lower 
end of the ureter was due to stneture in the 
geueraDv accqited mteiprctatMa of that word 
According to Braaseb and Fnter a 
stricture ts a narrowing be>'ond the normal 
anatomical and physiological Umits, of a 
hollow muscular tube hlicroscopically a 
stricture may show (a) chanra in the 
eplthehum such as destructions w narrow 
mg <rf the lumen to complete obhterattoo 
(c) evidence of inflammatory reaction such 
as leucocytic coUectloni in the wtH of the 
ureter (d) Increase in fibrous tissue normally 
present and (e) byalinlzstkia of musde. 

TIk hutolopcal study In our cases, Instmd 
of showing the foregoing requisites for atric 
ture, showed that the otatructioo which 
produced the bydrouieter and hydronephrosis 
was due to h\'pertropby of the muscular 
longitudinal fibm with few exce ptions to 
anomalous Insertions of the ureters. In- 
flammatory changes were of recent ori^ 
only and were Dot the cause of the essennil 
primary narrowlDg of the lower ends of the 
ureters. 

This paper is based on a series of 15 p»ft 
mortem spedmens from the ChUdren s Memo- 
rial Hoa^tal of Queago 
Casi I * R. C.. ■iwd 1 month admitted to 
the ChlldrBas Memorial lloaphal September xJ 


1917 OB accocBt o( projoctfle Tomidot, There were 
DO orlnary tymptoena. Tbe phytlcir cxamlnatloa 
ma ncgatlre ercept for a iHsht inlectloo of the 
throat and a quesnonaUe wah^-alz^ m«»t to the 
r^t Dpper qaadraiit PcflsUhlc waves were virfNe. 
The imBtIjaif was necathre. A teatadre 
wat made of pyloric oWrudloQ tod operadon was 
adelacd. On September ix 1917 an exploratory 
laparotomy was performed. No pyloric tnmor was 
found. Tempera tnro varied from loo to loi defrtes 
(olkndnx the op era don. The fhfld on the 
Kcood day foUowing the operadon. The Hlntr «1 
dlafoosb was broDchopneamonla. An antopay was 
doM OD September ij, igty Tho 
dksnoila was cootmtital vahre in the posterior 
orAhra hypertrophy and dElatatloo of the tnloaiT 
bladder hydrourtter and hydroncphrosla, bCateiat 
with la/eedoB (ruaptococenj) and a brooebo- 
pMomooIa. 

Datnftim ef Tbe kldoeys abow s 

moderate amount of bydmephrosla Tbe renal 
pelves art dilated Tbe ureters an dihted from tb 
renal pelves down to the bladder The degree 
of dOatatioa b u norLed at the bladder u at tbe 
upper end Tbe waD of tbe bkdder b enormously 
dilated, but there are no evidences of trabecalatloxL 
The ureteral orifices appear DonnaL 

The IntTamuraJ part of tbe ureter appears rMrt 
aod ibid. Furtbv rraminatton ibowa that tbe 
dOatatim begins at the juxtaveska] part of tbe 
nreter Tbe orelcn are cncrroonjfy dDatcd and 
tortnooL and tbe wafb are tbtn. When the 
tlon of tne oretm b orrled throuxh the wall of tbe 
bladder it b noted that the Intramural parts of tbe 
oieters are thidLesed but not dDated. 

niMtUn In lerlaJ eectlonj of the inxtavesical 
portion oT each ureter the huoen b antiactd and 
has thick epitheOnin of kng r.4U utd a rather 
narrow maco pi membrane. At least three fourths of 
the ureter wall conilsta of musde fibers, most of 
which are loDgitodlnah and only a few are dmlar 
fibera. Tbe musde b In small bondla aeparated by 
deOcatt fibrous reticola. 

Tbe serial kcBobs of both ureters are essentially 
Henliral Musde hypertrophy b marked ■nH in tho 
lows' ureter dbtal to tbe hixtaveslcal portion the 
drenkr and longitudinal fiben are about equal In 


In the mldportloo of the nrotm thdr waits are 
thin, tbe Bnlng spHbdhim b dsitow the mucoos 
meeabnae practically obliterated, and tbe strudure 
Is brgdy mntcahr drenkr and longitudinal fibers 
bdng equally dktilboted. The pedptera] connec 
tlvtlbaoe b sonL 
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Fig I Cue s HorMsboe Iddney with bfUtenl dOeu 
tkmofbdoeyp^vciudiireten. ThfidikutioBtermloUe* 
about 5 cm am etm aborv the bladder Bladder wiB 
thichmed. Note prcKoce of bar 

There b extenaive hyiUniration of the bladder 
mtiaculature. bladder wall b only iligblly 

thicker than the wall of the ureter 
Case i C Af male, aged i year admitted 
Alarch 18 i9ti The infant lud a spina blhda and a 
palnlea sw^ng of the left thigh and left leg of i 
week t duration. MTien bom there was a swelling on 
the back about the aixe of half an egg and thb dla- 
charged for a or 3 months. There was marked In 
commence of urine. Examination revealed a pale, 
fat and apparently lH infant There was marked 
swdlmg of the left lower citremity from the hip to 
and Induding the foot marked bilateral calcaneo- 
cqulntTV'algua. Knee }erka were absent Roentgen 
ray cammatlon revealed fracture of the left femur 
The child ran a *g)llc temperature which rose to 105 
degrees dail^ Examination of the urine ihoirea 
albumin and a small amount of pua Subsequently 
bilatetil otitis media and btonebopoeufflonia d^ 
vtloped and the child died on April 15 1931 The 
cUnlal diagnosis was ipma bifida taH^ equinoval 
gus. fractnre of the femur, bronaopneumoma 
oUtis media secondary •nrmi* Antopay wu done 
on April 16 1931 'ne anatomb^ diagnotb was 
borsesboc-shape kidney hydrooreteri and hydro- 
nephiosb extensive bilateral bronchopneumonia 
spina bifida UUp>es equisovalgns fracture of the 
femur generalixed anxmia acute otitb media. 



Desaiftton a/ s^mtn The kJdneya are com 
pletely fused at the lower poles and have a iqiarate 
blood supply and each h^f has a separate pelvu 
(FTg i) both renal pelves are equally ddatea 
Tm ureters are dlbted, the left more so than the 
right The dotation extends from the uretcropelvic 
pinction down to a point about 5 millimeters above 
the bladder on the right aide and about a miiiimeters 
above the bladder on the left side at which Mint the 
meter is of normal circumference and thickened. 
Below this point the ureter approaches the normal 
and the intramural part la norznah 
The bladder wall is thickened and shows some 
trabeculationa with superficial cellnles and the 
presence of a median bar The ureteral openings arc 
normal. 

nisidcp In serial sections 0! the lower end of 
each ureter the walla are thick the lumen contracted 
and lined with stratified epithelium In folds. There 
is practically no tubepithelial mucoos membrane 
The thickness of this contracted portion U composed 
essenriaHy of mosde fiber*, the longitudinal fibers 
pcedomlnaJing. These- fibm are encased In con 
necrive tissue extending to the penphery 
Directly above the Jurta Vesical portions the lumen 
is larger. Its diameter bdng at least twice as great as 
below Here the muscle hypertrophy is marked, but 
the fibers are farther apart and the connective tiisac 
less dense. 

Similar serial sections of a Mrtlon of the midureter 
and upper ureter arc thin tW thinness U in all the 
layer*. The mneoua membrane is almost absent. 
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CAkF ^ T S. ouK a|vd ii BKiatht, admltlfd 
Sfptembrr i 1915 1 m (oEoviof f>'mp(oiiu 
iDtenM rotkmneM, ferer dkrrbcea voeiitliiK and 
kaa erf aeigfat, httgao i «eek prior to tdmiaiioii to 
the bo*p 4 taL Urinary «ere abaoiL 

] sanumtKm rmaled a dov^kiped, dehydrated 
inlant Phyiical cnmlnation wai Dcgathr Ton 
pentore oo admisloo «ai lor 6 degre^ F.nmlna 
tion of the utIm abomed a large amount of put aetd 
albumin and BadDaa coll oq calture Death 
ocnuTcd 16 boora after admiaaloQ to the boapitmL 
The cfiolctl dkgaosli was aliraentaiy lotodcatloiL 
Autopn aaa dow September t igrs. Theaoatoa 
leal d^rfDoala waa emadatiaa and feaerallicd 
Bianala hydrooreter and hydronephrada, left 
cctopk right kidney 

DfunftUn Fetal lobulatioea are 

noted tn the right Ladney otbcrwlae normal (Fig. a) 
The right ureter meaaoia S5 mPUntetera In iength. 
A aUgbt evldeoce of dOatatira li noted in the left 
Iriditey The left nrets frocn iti orifice to the 
ojTtcropelTlc hmetioa meajurea 17s mllllnietera. It 
b not tortuoui, the waOa are thick aned and dilated. 
The point of madrirtim dHatatloo 33 mEBmeten In 
riicumierence la about 30 mllHinkeTa above the 
orttoal odfice. Below thk point of mathanm 
H natation the nreter U 4 mSIlmetcra In diameter, ita 
Intramural part b appaiently normal. The bboda r 
wall ahowi weQ defined hypertrophy and the 


preaesa of a cnaB dlvertkulam at the alte of li»- 
aeition of the left nreter into the bladder The 
antopay recorda of thb caae fail to atate whether or 
not obadruetkn aaa preant at or fat front of the 
itecL of the bladder 

HUUi*ty Tbe aerial aectlooB of the lower portion 
of tfaa left ureter contain a part of a bbdder divertlc 
ulom behind whkh b tM narrerw ureter The 
epilhellum bere b narrow and generally only two 
ce(b falgfa. Tbe mncDQj Dtembrane varies In amount 
but b generally thick and extendi centrally Into tbe 
folda of the crithclium, belrtg aeB defined perlph* 
eraBy where it joins tbe mnacuiarb. Ucre the 
mna^ bundles, each burulle cooriating of coen 
prcaaed fibeza, are dnmped together TbM bundlea 
arc genoally three to fire tlma the usoal alxe aixl 
about tao-thirda of them of loogltodinai 

fibera. In croaa accriona, portiona of the wall arc 
without rauadc fibers between the lumen and perlpin 
ery and U b In the periphery that tbe fibera are 
damped, la aerial aectlona Mg^wr up in the ureter 
the wall b thin, the epitbefium narrow tbe mucoua 
sKinbnae abaat and the Fi«#nK«l content of the 
wall la the moacnlarb. Throughout all Kctkma of 
the ureter there b a raths extenalTe infiltratloo of 
lyrophocytea Into tbe lining macoui mernhras*. 

Cah 4. O W., male aged 4 yean, admitted 
Uaxch &, 1919. OB account ol fever, cough, loaa of 
appetha, aad coBsdpatlou. laeDBoaesce ot miot 
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mu ooted oa tdmitiioiii the child iru wet ill tb« 
time. Temperature loa^ degree*. The child *p- 
peajcd to be acutely ill "nicrewa* a alight dbcharge 
Irom the noie. The torufla were large and coveted 
with a yellow macoui materlaL The luua revealed 
manv mucous rftlca, poatcnoriy Irom the third to the 
ninth riba on both side*. In the abdomen was a 
fupT* pubic tumor which duappcared after catheter 
ixauoD bat on the following day the tumor re- 
appeared. After each catbetenxatlon the tumor 
disappeared. Elxamfaiatlon of the blood showed 
white ceOs i7fioo red celU 5 150000 hcmoglobio 
70 per cCQL Eumlnatkin of the arine thow^ pus 
atKi BacQlas cob on culture. Death occurred on 
March 51 1919 The Hinlcal dkgnoilB was acute 
pyelocystitls obstruction at the nei of the bladder 
retention of unne. Autopsy was done March 31 
1919 The anatomical diagnosis was multiple ab- 
tcetset of the kidneys bilateral hydronephro^ with 
infectioD dilatation of ureters median her chronic 
cystitis hypertrophy of bladder wall, congenital 
valve in posterior urethra. 

Lksen^UH ef tptawun (Fig 3) The left kidnw 
is three times the tixe of the nght the surface u 
stndded with many miUary abscessei. A moderate 
amount oI hydronephroais b noted. The right kid 
ney U almost complrtdy destroyed by hydronMJhro- 
sis. Only a small amount of renal tiisae remains at 


the upper pole. The ureters are dilated very 
tortnoua, and the walla are deadedly thickened 
Tte dllataUon extends Irom the oreteiopelvic June 
don down to the bladder The intramund part of the 
ureter fa thicken^ but not dilatedL No evidence of 
narrowing ol the lumen fa noted. The dilatation 
begins above the intramural part of the ureter The 
bladder wall fa thick, the mucosa rough and markedly 
bypcrrmic, in places mottled with recent bs:mor 
rnages most marked on the back portion The 
Inteniretenc ligament U thickened- The ureteral 
openings are normiL A median bar and a congenital 
valve in the posterior urethra are present 
UuU^^ Serial sections were studied from 
fourteen mocks of diderent portions of the ureters. 
The lining mucooi membrane was swollen In all of 
them and was the site of subacute and chronic m 
fiammatlon with a puiulent exudate into the lumen 
From the intramural portions dfataUr to the kidney* 
the changes of both ureters were IdenticaL In the 
intimmuraL and especially in the Juxtavemcal 
portions of the ureters the muscle fib^ were so 
greatly enlarged that in place* the thickened wall 
Bad muscle 6ber* for four fifths of its thickness. The 
longitudinal fiber* were slightly more abundant thj^p 
the drcolar onea, many of which had undergone 
hyaHne degeneration- Everywhere the mucous 
membrane was narrow 
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f Cmc 0 Ineru »bo«(n( diktalkn c4 nrvtm de« to 
bUodtr nlJ Isumunl p*rt of orvun thidieiod bot dm 
<Q^ nl fsou oir<fiu bv uxl u to umin Trinooe Ihkimrd 


Vt th* oreten mere folloired to tbe kidney tbe n 0 adkceot, p*le ublte ikla, bccauM of hi dirk red 
became lea thick tbe predomlmace o( diettlir and trocmitoui hning ahlch Is curled up la foldi. Tao 
knghndloil ftben vaned ind were more Dcariv oreteraJ oprahm are prem, isd Dormil allhio the 
aoTTOil la amouDL wall of the tdaodcr 

Caii s D S female, aged Ji dajt, wai lint ad< Oa iberMt aide hut abort the bladder, the orctef 
mltted Norember 5 loiS. The algnlAcaot findlofa b thin waiiw aad dDated to that it b Booat twice 
at that time acre oUtb medb and a prolapa^ tbe aba of the left ureter which la Dormal throogboot 
rectum tofctbcf with exftrophj' of the bboder iu ccune Tbe dnatatlop of the rbht ureter la 
ExamlnatloQ of tbe urloe abow^ a few pua celb prcaeit for 5 centlaietcn above the uadder aad 
oeW On fecood admliilou, March 19 19*9, tbe above thb place It la Dormal Below tlu place of 
chlfd was admitted because of a prolapeed tectum dOatatloa c>f tba rlffat ureter ahlch b tbe ju^ 
and an acuta attack of pj^b Ilia Infant aubte- rcslcai portion, tbla ureter b a contracted, rigid tube 
gently developed broDCbopneumonia and died on coetinooua tbrougfa tbe Uadder wall Tbe ^vls of 
March tO. i9to The rflptcal dlagnoab was a each kidney and tbe kidneyB, are nonnaL 
atrophy of tba oUdder acuta pyekmcphrltb pro- Hbfafanr Serial aectkeu were atodlcd of tbe 
Up« of tbe rectum odtb nKtfia bronebopoen lower coda of tbe Dretera from tbe abdominally ax 
monla entprema, right. Autopsy was done March posed portlona and upward for jJl ctudmeten, also 
t 6 i9r9 Tbe anatomical itts ynnA vaa exstrophy scdal KCtloos of escb ureter In Its mldportlot) In 
of tbe bladder anbacote cystltb aiul urcterltb tba lower poctloo the waD coubtsaimoat entirely of 
fUffrm^h mnrho pne TiTnciiiU empyema TcntralbcrDla. cpftbefium of four to ilx ceQa thick, and loose 
OaaittUt if t/rdawa Toe urinary bbdder b mucous membrane in which tiEall bundles ol muscle 
present in tba troot abdominal wall In tbe ftben are m meshed. Thesa are predominately 

Just above tbe tymphj^pubb for a place ^5 ctnd longitudinal fiben. Clrcalar fiben ara sparse 
meters In diameter It b aharply drfned from the Chronic bflammirion b rrtenshre, Id all portions. 
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Fig a. CtM la Tbe rigfat ureter enpb«« into t diver 
ticuhim. Blid^ well enonnouily thkiiated. Iri«t>peo( 
velve Iq urethn. lotaorani pert of oretex thlcuoed. 
JuzUveskil portioa of left ureter tblAeaed with dQitetkio 

ihOTC. 

although moat marked In the lining Diitally from 
the aMomlnal vaQ the hcidlnn are fimiUr. except 
that the epithelium is lets thlcL In laoUted places 
however, the muscle fibers become prominent only 
to diminish quickly as the ureter is ascended. In the 
midportions of both ureters the walls are normally 
t hin, the epithelium Is narrow the mucous mem 
brane almost absent^ and the tbicknets Is largely 
that of the musculsni. The longitudinal hbert be 
come less prominent so that near the kidneys the 
drcolar fibers predominate 
Case 6 F L female, aged 8 years, was admitted 
February 5. 1Q19. because of Inability to walk, a sore 
throat, and marked irritability The present com 
^nts began a week ago with sore throat and fever 
Three days before admission to the hospital the 
patient had a spell of vomiting and 3 days later she 
was unable to walk> Recently abc has been having 
ftorae difficulty in swallowing. Examination revealed 
a well developed and well nourished female. The 
pharynx was moderatelv Inflamed no membrane 
and no paralj'xls. Tbe heart, lunn, and abdomen 
were negative. Reflexes were as foUowi knee jerks, 
lalnt Kemlg's sign negative abdominal, present. 
Bsblnskl, not ehdted. Examination of tbe blood 
showed red cells 4 500 000 white cflU 18 600 
hsmoglobln 80 per cent Blood chemistry showed 
non-protein nitrogen, 165, urea nitrogen, 145 and 
uric add 9 Blood pressure was i)*stollc 90 and 


dlastobc So \on Pliquet and Schick tests were 
negative. ExaminatJoD of the unne showed albumin 
os, and a few casta. The patient developed a 
roDcbopneumoua and died March t 1939 The 
dinlcal diagnosis was post-diphtheritic paialyiis. 
Autopsy was done hlarch x 1939 The anatomical 
diagnods was chronic diffuse nephritis bilateral 
bvdroureten chronic hyperplastic ureteritis, bron 
chopneumonis caseous and calcified taberculosiB of 
lann parabronchlal and mesenteric lyi^h glands 

DtscnptUm ej sptcimcn (Fig 4) "IlicfC Is a 
moderate amount of hydronephroaiB more marked 
on the light aide. The Hght ureteropelvic junction is 
slightly narrower than the left. Both ureters show 
enormous dilatation. The walls are greatly thick 
cned, the ureters are not tortuous, but resemble thick 
ngid tubes. Tbe dBatatlon extends almost to the 
bladder wall 

Hitlchgj Serial lectiorts of tbe ureters were 
studied m ten different places and include all of the 
lower ureter Tbe letiions of each ureter were 
essentially similar In the intramoial portion the 
epItheUum and entire mucous membrane were 
swroUen and of loose cellular structure. Two separate 
lymph nodes were present within the mucous mem 
brane of the right ureter In its lower portion In the 
bladder wall, the muscle layer of the ureter was re 
tained as amiil bundles enmeshed in loose cormectlve 
tissue. 

lust above the intramuiai portions, the lining 
epithelium and the mucous membrane were timiUrly 
swollen but tbe ureter thlcknesa was greatly In 
creased. This Increase in itie applied to the muscle 
boodles, about three fourths of each bundle being 
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made up of kingltodloal and oor-foartli of cfarolar 
fibcTv The h y per ti tiDhy o( moacle &beii m moit 
marked 1 b tbe perlfmeiii portkmi <rf the aectkiBa- 
Aa the ureter wu lollamtd aptrard, the toaacla 
hypertrophy perriited, hot the pf ^Ayntnanri- be- 
tween loniltTidlnal aod drcular &bera varied at 
different Inrla. All tbe Tn rrwt^ £ben atalned vcIL 

The Bolnt of tbe areter throtifboat ita sitlie 
cmne 'au dlSui^ InSltnted -wllh leococvtea In 
ahlcfa the lymphocytea prcdomtnated. TbemStm 
matloD »aa etaen dally of the mncooa membiape. 

Caii 7 IL P mala, aged 7 "with* admitted 
February ii loii complaint, cmadadoo. Infant 
waa a tain, full term, in a wtaleoed coedltkB at 
Urth. Other tnfant hij dooa very veil, but thk ooe 
failed to g«l" and cmadatkm hu procreaied atoce 
bfrth. EnmtDatlonrcTtaledan eatf cgi^ ct ai rfatrri 
i-titld ihowlng marked weaVneti. Tbe «k4n ma 
wrinkled and paaty frey tn color Tbe bead, neck, 
and heart were ncgailTe. Tb«e were dlatincthro 

nt m tiltat iiitM ted hmfteKTpTtJ c TTwmfa- pTweU. 

tkm of eztianldea araa maiktd. Emaloatlon of the 
orine aboir^ albumin and lettco cy tea. I>cath oc 


otmd oe February 15. ipai four dayi after ad 
mlalon. Tbe riinlql diagnoila waa brnnch^Deu 
mnnh atrophy cjtt e m e Aotopir waa performed 
Febnta^ 16 igai Tbe anatmnlc dlagnoala waa 
bOateral brundtcnaetuoonla cocttnital of 

tbe left ureter left hydrouretcr and hydronephroafa 
ectopic right kidney 

fXaacnftiM tj tftcimtm Tbe right Udney it 
uoibaL Tbt nAt uitAtt mtaaaiea 7S mlSiiDetera 
from the bladder to the uietertipcWlc junctkai. 
Hiero if a fnaiform dllatallao 16 mllllmetcTi long and 
6 mOhmctars wide in tbe lower oue h«lf of tlu ureter 
Tbe nieteropelTlc junction b noemiL The ureteral 
ociflca and tbe Internal urethral orifice are normal 
The ureter just abort the Madder abowa <Wktiit 
thickening Tbe left kidney cootalna fetal lobula 
tfcoa, and whan opened reveals dQatatkm of tha 
pefrfa and a moderate bydrooephroak. The ureter 
mcaaurea too mllUnietm In length, and preaeata an 
pieture. At tbe ureteroreakal juurtkm h 
•ppcaii thickened for a d lata nee of 7 mUQmetera. 
'n>a next a$ mSSmetsa ait cnormouafy dilated and 
tbtwamatmujuanrthJQ (Fig 5) Abort this point 
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of great dilaUtlon the oretcraJ wall ia enormoariy 
tilclUned, and midway between the prcvloualy 
dcicribed dllataticm can be tten two traiavcrae 
ridgta. Ihe pdvra la tWn Tbtic ii no evidence of 
bladder neck obstruction- 

Histcioty Serial sections of the ureter were 
studied m eight grouly different placet. Theae In 
eluded the entire lower ureter on each tide. 

In the intramoral and juitaveslcal portloni of the 
oreten the lumen is contracted Iti lining being com 
preaa^ Into folds with an epithelial Imlng 3 to 5 ctila 
tUck- Here the mucous membrane reticulum ia 
abundant but In the peripheral portions the 
longitudinal muscle fibers are at least t^ce the usual 
amount The circular muscle fibers are normal. The 
fibers stain wcD- Except for one focal place where 
fibrous tissue is dumprt Inside the ureter wall, the 
mucous membrane Is composed of loose connertlve 
tissue Directly above the contracted juitaveilcal 
portion the ureter ballooni out especially on the left 
side and the wall is t hi n. The lIn^ng e^thehom Is 
narrow the mucous membrane coan^:tIve tissue 
almost absent and the prominent muscle fibers are 
almost entirely circular Above the dIUted portion 
of the ureter the Is apun thick. The tbkkness 
conaiiU of high epithdJom mucous membrane and 
muscle fibers, areolar and longitudinal In almost 
equal proporUon- 

Case 8. D F, female aged 6 weeka, admitted 
August x8 igs? because of vomiting of one weeka 
duration and dlacrhcea for 10 da^ Vomiting, not 

E jectlle m character oc c urred directly after feed 
There were four to five loose watery stoola 
y No urinary symptoms. Examination revealed 
av^small dehydrated baby Physical examination 
was negative except for a m^erate injection of the 
pharvnx and a palpable liver Examination of the 
blood showed red cells j 600 000. white cella i5r<oo 
hicEooglobb 63 per cent A specimen of urine made 
postmortem showed many pus cella. Death occurred 
on Aumit eo, 1937 20 kAtn after tdmUsion. TTje 
clinical diagn^ waa gaatro-enterltla. Autopsy waa 
performed August »o 1937 The anatomicii diag 
Dotis WSJ bilateral duplication of the kidney twelves 
and ureters, pyo*ureter and pyonephrotis of upper 
half of the double right kidney ectopic ureter (right 
upper) opening into the vagina, 
htpyipiicH oj jpeamfn (Fig 6) On the left tide 
the kidney u very nmeh smaller than on the right and 
there fs no cvidtuce of hydron^hrosls There are 
two separate openings Into the bladder The right 
kidney shows two pelves and two ureters. The 
ureter from the lower half and the ureteral orifice are 
normal The ureter that drains the upper half of the 
double kidney Is markedly dQatcd, thfn walled, and 
tortuous and It runs under the bladder and urethra 
terminating In the vagina. At the point of entrance 
of the ureter Into the vagina there is a definite nng 
conitnctlon. The opening oi this aberrant or ectopic 
ureter is only s millimeters in cirwmference, at 
which point the ureter is dilated snH measures 24 
millimeters In drcumference. There is no evidence 



Fig. IS Case 14. Note bJirwt insertion of right ureter 
Into a divertlailDiD. ApUsls right kidney The left 
ureter peases behind another dimticuhtis. iris rali'e In 
poeteritf urelhn. 

of obstruction in the bladder or urethra The pelvis 
u ticeedm^v thin as b the rest of the ureter and 
there is a marked bydronephroib with compresson 
atrophy of the corresponding half of the kidney 
There remaina only a very thin shell of kidney 
time. 

Z/triofogy Of the ureter which comes from the 
upper one hall of the right kidney serial sections are 
made ol the entire lower portion upward from its 
opening into the vagina up to include its juxta vesical 
portion Sadal sections are also made of the mid 
portionof the ureter At the vagina, the lining of the 
ureter is In folds of thickly cellular epithelium, Im 
mediately beneath which the mucous membrane 
consiita of dense, ramifylDg fibroni tlsne which oc 
cuples about one half 0! the thickness of the ureter 
Tl^ fibrous tissue spreads outward and surrounda 
and compresses small bundles of longitudinal musde. 
Thc« muscles have undergone extensive hyalmc 
degenerative changes. The fibrous tissue continues 
peripherally to the larm and rather dense strands of 
areolar musde which is the essential peripheral layer 
of the ureter These changes are present slmflarlj 
through all sections up to and b^^nd the jnxta 
vesical jxirtion In the midportion of the ureter the 
lining epithelium b simflsily thick, and the mucous 
memorane is practically tb^t Here the essentia] 
content of the wall is of imooth muscle, three fourths 
of which b drcular fibetv Throughout all sections 
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Fv I \Urttd hyp p Uju^A y >Dd brpc r pia^k at mMcte 
bcnue* Mdcoq* BxtnbnM rera0^«d ) 


F1(. 14 bypcrOnplix at tW maaculatli. 

( mcoibm« ran cuol ) 



Flf j HypntTopbyc4h»fUB(SBalinBKlt&bcn</lh« 
kmcflidctf uretrr 1 Hmatoxytm and eatln »Cabi ) 

(rm the rafim aTraard tbere h an in&ltndoo of 
lympbocTtet opecmllv into the mucoua membiane, 
ai>d In [dacei the iTmphocyto art in cfaunpt ad- 
jacent to nmade bnodlea. Intheoieter thecsancea 
are tho*e of dlfloae fibrotia, rnmnrffam itrnphj of 
kvfltndlnal muade bcodles, aTwI f4MTW'tr lnft«Tnm« 
tkcu 

Cask 9. R. II male aced 10 laocths, admitted 
October 7 igji becaoae c2 a rrf in the abdocaen 


Flf-id. Hypotn]pfa}rof noadc fibenof UncrraJcrf Ibr 
OTttar (Van Oletoc i^l&) 


uid ciamp-Gke pain at the beffamJnf of ariaatlotL 
At dnaontha of age tha infant h^paeumotila andat 
14 months, acariet ferer, daring which tlmt he 
pasted tfaatf fa tit loim. The mother stated that i 
month pdoe to adrabrion the first noticed a ‘^ump in 
the atomadi, that It was larger at rimes anid other 
times could aot be felL Tha right kidney was cn- 
targed. trregulaj In outline and easfly palpaMs In 
tha m^nc waa felt a npnpublc tnrnor which was 
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firm and movable and crtcnded }4 mcb below the 
omblllcua. On rectal examination, there was dla- 
cloaed a non fluctuant round maw about the liao of a 
butternut In the nudhne (thickened bladder) 
Roentgen ray examination of the genlto-unnary 
tract was negative for atone. Two attempts at 
intravenous pyelography with aklodan failed to 
visualize the urinary tract. The passaK of a soft 
rubber catheter met an obstruction In the proataUc 
nrethra The obstruction was finally overcome and 
180 cubic centimeters of urine were obtained. 
Examination of the urine showed albumin, 5+ 
pus, 4+ no red cells or casts. Culture of the bladder 
urioe revealed streptococci and Staphylococcoa 
aureus. A cystogram made at this time showed a 
bilateral hydronephrosis. Examination of the blood 
ibow^ red cells, 3 800 000 white cells, 8,400 
httmoglogm, 65 per cent neutrophiles 56 per cent 
and lympbocytca, 44 per cent. Blood chemistry 
non protein nitrogen, 112 creatinin, 2 and uric 
aad 6 5 The infant ran a MPtlc course. Death 
occurred on October 22 1931 The clinical diagnosis 
was congenital anomaly of the urinary tract (proba 
bly a vcacal neck obstruction or valve) with 
secondary bilateral hydroureten and ursmia An 
autopsy was performed October 23 1931 The 
anatotdeal diagnosis wu congenital valve obstruc 
tlon of the postenor urethra median bu obstruc 
tion d^tatknaadhypertrwhyofthebladder diver 
ticulum of the bladder bikteral bydroureter and 
hydronephrosis, pressure atrophy of kidneys, 

DticripHm oj fFTg 7) The n^t hdney 

Is enlarg^ its torface is Irr^ular the cortex tbta, 
the pehm extremely dilated, marked hydronephrosis. 
Similar changes were noted In the left kidney but it 
is smaller thu the right Both ureters are markedly 
dilated and the waUi are thliL The dHatation ex 
tends from the renal pelvis down to the bladder w^ 
The intramural part of the ureters b not dflated. 
Great thickening of the bidder wall b noted An 
opening of a diverticulum is seen In the upper nght 
craadrant There is hypertrophy of the trigone, and 
the ureteral openings are normaL Tbepreaence of a 
median bar obstruction b seen. Tne prostatlc 
urethra ti dflated, and in front of It b seen a fold of 
the mucous membrane 

nisloicty Serial sections were made of the entire 
lower portion and the imdportion of eaA nreter 
The findings of each ureter are easentially aimflar 
In the Intiamaral portion the lining epithelium b 
narrow the mucous membrane normalty thick, and 
the Inner drcular and outer longitucunal muscle 
fibers are only normally promlnenL Just above the 
bbddcr however the diameter of the ureter and the 
thickness of the wall are markedly Increased. The 
lining epithelium and mucous membrane are narrow 
The thickness of the wall b due to a marked increase 
In the size of the muscle fibers in the large boodles 
held together b> loose connective tittae. At least 
three fourths of the thickness of the ureteral wall b 
muscle tbfue. Here mpbees the Increase of raus^ 
b due to longitudinal fibers in dumps and on 


opposite sides of the same block the circular muscle 
finers are densdy prominent Thb variabihty of 
musde prominence b evident throughout all the 
sections of the lower portions of the ureters. In the 
mldportion of each ureter there b a uniform hyper 
p lama of all byers, and not of muscle fibers only 
Here the longitudinal fibers are central, the circuit 
fibers peripheral In all sections of the ureter there is 
evidence of chronic Inflammstion Thb b most 
marked In the mucous membrane 

Case 10 R K male aged 2 months, admitted 
October 5 1931, because of frequent projectile 
vomiting occurring s to 10 minutes after feeding 
Thb symptom has been present since the child was 
12 days Old. A hard sweUing was noted in the lower 
abdomen which the mother first noticed 3 weeks 
ago also swellmg of the left leg for 2 weeks. The 
mother stated that the infant urinated very mfre 
qucntly Examination revealed a somewhat under 
weight and mildly dehydrated infant The abdomen 
was distended and tense with dflated superficial 
veins. A suprapubic tumor extending 2 5 centi 
meters above the umbilicus, was felt & the lower 
abdomen. The right kidney was palpated but not 
the lefL There was some oedema of the left leg 
The cystc^ram showed a large slightly asymmetrical 
bbdder and a markedly cubted left ureter The 
right ureter snu not vbuahxed. The Intisvcnous 
pydogrsm failed to show any evidence of dye in the 
judney repons or along the course of the ureters. 
Kiaminatfon of tbe blood showed red ceUs 3,800 000, 
white cells 18 50c hmodobln, 55 per cent BkiM 
chemistry non protdn mtrogen, 43 uric add 5 
Examination of the urine ihow^ slbumln, many pus 
cells, and no casta. Tbe inbot was treated by means 
of indwelling catheter but ran a progressively un 
satisfactory course, growing more and more de 
hydrated Gi spite of tbe fluids given pareuterally 
L^th occun^ on December 31 1931 The 

dinlcal dbmosis was vesical neck o^tructlon 
bilateral hyorourclcr with bydronephrosb unenua 
bronebopneumonb Autopsy was done January i 
19SS The anatomical dia^osb was congenital Irb 
valve of the posterior urethra, dflatation and hyper 
trophy of the bbdder with atverticvlum formation 
bflatoal bydronephrosb atrophy of the left kidney 
bflateral pyelonephritis hypostatic bronebopneu 
monbu 

Deicripiicn of tptcxmtn (Fig 8) In front of tbe 
verumontanum b seen the presence of an Ins db 
phragm It completely closes the urethra except for 
a pinpoint openlngj^d the prostatic urethra b 
somewhat dflated. The bbdder wall is enormously 
hypertrophied and there b the opening of a divertieu 
him at the site of the normal Insertion of the right 
ureter The right ureter (mens Into thb diverticulum 
and the ri^t ureteral orifice b normaL Immedbtely 
above thb diverticulum the ureter b thickened but 
of normal circumference, but ab^ thb point it b 
enormously dflated, twisted, and saccubted. The 
pelvb b dilated and the kidney shows hydronephrotlc 
atrcf^y, with only a small shell oi the kidney re 
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mtinlag Tbe ^ris Is 4B mnOmetm tn drcnm» 
fet eo cB. Tbe klditey rcrols a cortical abaces 
and moderate lijrdrotnliiosla. It meamea 44I7 m 
by 16 minimetcTS. Tm peMs meanrea >0 zoQfl 
met era in drotmicrtoce and f 7 mUHffieten In lenftli. 
The knrer ureter b thin waBetL tort oooa, and dilated. 
At ita CP trance hi to the blatlocr It B thickened and 
gajTOaed. 

Eisi*Up Seiial Tctloca are made of tbe entire 
lower cna of each oreter In tbe left nreter In tbe 
Intramtiral portton ti** Qnloc [a 

hlfh, and compreaaed Into folds. Tbemoconamem 
brane la wide and Ua connectiTe tbsoe extends peri* 
pberally ao as to foiTonnd ttnaH drcalar masde 
fibera, adjacent to which are mtSMs of kmfttndlDal 
lonacle fibera of aboot nnifonn tlae, with poor 
ataininf [vopertka. Dbectly abcTc tbe bladder tbe 
oreter a aB u thick. Iti Qnliif cpItbeBora b oarrerw 
tbe macooa membrane wide. Here tbe mnade dbera 
are pmrnjnmt and are dreukr and longitudinal In 
alm^ equal pr oportlona. Tbe kmtftndlnal fibera 
are snmuiKlea W dense connertfre tbne and tn a 
few places tome of tbwn stain poorly, almfbr to wbat 
ormri In atrophy Immedbt^r adjacent, bowerar. 
tbe motcle btuxUea are markedlT b y pc rtr o ti hlc and 
some of them are two to three tlmca tbe oiaal sbe. 
Thb bj’pertropby coodnoea opward to the portion 
where tbe dOaUHoe beglnL On tbe ei|iit tide, at tbe 
point of cDtranoe of the ccreta into tbt dlrertlafaxm, 
f h* Hntnj fhti-t- HCte tbOT b 4 

definite Inoeaee of fibrons dan« tkrafboat tbe 
B»cou membtape, and in plicea U compfeau or 
repUm muade Ebm u in abdetiire. Directly abore 
tim pan of tbe areter tixl extrndhtf to tbe dOaCed 
pert tbe tmacle fibert, e^xdaOy tbe perlpbsnl 
woxitudloa] ones, are hyp et ropblc tn dmthr faahion 
to tnote of tbe left oteter Alo^ the entire emraa of 
tbe ureter and Into tbe kidney proper there are 
rather <4Kn (jf fi- u fy tnflamm a tloTi- 

Can II J D., ni«u tfed 5 moctha, admitfed 
Juntaiy 14, igjt becaoM of tbe foQowlnf com 
pfaints Stiff nak of 3 dtya' dnratian, pnenasoola 
fcTT II daya, ferar of loa to 106 d^recs for 18 dan, 
drowafncaa, cou^ anorexb for t (bya^yapruei lor 
I week, and sdfmeaa of tbe right arm. ThmweTetu 
urinary aymptoma. 

Era ttH canon rerealed a well mwrbhed. acote^lD 
infant, with b bored and Irreimlar reapirationa. The 
neck was rigid. Tbm waabolglogof both eardnuna, 
an area of daBneaa orer tbe right chest, anteriorly 
and poateriorly and branchial breathing orer the 
entire chest, most over tbe upper lobe. 

There wera a lew coarw riles. Tbe heart was normal 
except for rima arrhythmia. Tba abdcarifn was 

E .rire e xc ep t lor coesldcrabla dbtentlon. Tbs 
il fluid ihowed BadOni InfiaenaB In pore colture. 
± ogjiTitd 10 boon after adnuarion. Tbe 
cflnlcaldlagDoalswaabTondicrpDenioonia meningitis 
HnflocnxaP othls As autopsy was oooe 

tannary 16, 193s The anatomic dtagrwwH was 
fibcepi ini knt cxrthiospinal kptameningim (BacfThtt 
inflaoue)) cairmtoas tbnwnhnphtsHtla bl 


lateral ptmilent otitis media bOateral bronebo' 
poeomonla fibitoo-pcnilcnt right pleniltls (BacHbis 
mdoense) aerons peritooitla (Bapdllus lo^cncc) 
medlin bar formation bHatnnl hydrooephroals. 

Dmriftttn 0 fsftcSm 4 M (Fig 9) * 1 ^ bladder b 
d Bated, tbe vaJI la aomew^t thickened tinlfoniily 
and the presence of a median bar b noted. Tb 
aretnal orlBccs are DonnaL Tbe lower ends of the 
ureters are contracted and the lamen b amalT- Tlu 
T^l areter. at a point 15 mBIImeten abore the 
baddg b oBated, the dBatatkm contlnoes onward 
to or nsariy tOj tho nretcropeivlc Junction. Tbe left 
areter shows dOatatloo at a point a boot 5 mBUmeten 
■bore the bladder and tbb dllatatloQ extends to tbe 
nroteropeWc Junction. Tbe intramural part of the 
ureter appears to be of aboat tbe tame ilae and 
■troctortaatbeJaxtaTeslcalpart. Tbe kidneys ibow 
moderste by dr oncphtosla. 

Hlitafagy In aerial aecliona of both nreters. tlw 
findlnn are esaentlally almBai In the ureters sntMn 
the hl»AW waB the Hnfaig epllhetfum anri tht 
moeoaa membrane are c^nnaBy wide, tbe nmacle 
flbea sant. At the point whm tbe right ureter 
enters the bladder the mneona membrane b •nij 
In places ramified by strands of fibrous tlasce whkb 
sunounda small bundles of cenriaOy i^ced longi- 
tudinal muade fibera As tbe urster b aacmided, 
howerer ths central IcrgltadbaJ and perinb^ 
drcnlar made followed upward are markeoly 1^ 
oeased la riae, and thn oernpy ab^ three'fffths of 
the entba lueiual waE In tne left ureter from the 
Uadds lu pd l n a up to the dOsted portloo of the 
ureter tM muade fibers are geceraBv huge. The 
loagltudlfal fibers ars centrally pbeed, tbe dreukr 
llbm perlpberaL Thb hypertrophy of musde b of 
both typea, and say be present In a ilogle acctloD, 
or fat aones as the ureter b ascended, where one type 
predominates om the other In ths upper two- 
tfalrda of each ureter tbe waOs are thhi Hin tba 
c^tbc&im b narrow the mucous sembrana rather 
dlffoady fibroui, and tbe muscle tbaoe acan^ 

Caaz IS R. 0 male, aged S weeks, admitted 
December 9. 1917 beotose of Tomltliig. At tbe 
tenth to twdflb day of Qfe be began to Tomlt ouce 
daOy tba romlting being projectile In type. Tba 
f re qu ency of the romitlng eridinlk Itw- pM^ to 
tfarra to four tlma dally titer feeding He 
began to coogh 10 days ago For tbe past s days 
bratblng bii been rciy rapid. Tampanturo upon 
admlados was 9? degrn. Examlnsrioa rarealed a 
deliydisted and milnoajlsbed rhfH bnatblng 
deeply and TtrynpldJy no cysnoala. Tbe langi 
were ncMtlve. There was a lystoHc murmnr at the 
pre co rdtum and ap^ Tbe abdomen showed no 
nalpafab masses . Tbe extremlries were negative. 
The tnfspt was too 01 for a thcaoagh examination. 

Ezandnatlaa of tba blood showed red ctBs, 
a 700,000 whits ceBa, 16,900 hmo^obln, 36 per 
cent nentrophOea, 73 percent.Iymptocytes, f7 M 
cent. No wiamlnatlnn of mine was mad& Tbe 
foDowfng day there was a change for the worsa bs 
romlted fkik brawn material and a pnan antcont of 
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mucu*- Reipirttions were npid and giupto g md 
there were manj rtlc* throa^out the chaL Pal 
monaiy vrti noted- Dc»th occurred 30 

kffun after admission. The fitntral dlagno** wai 
pyiotofpaita pulmonary cedema. An autoj^ was 
done December II 1917 The anatomical dkgnoila 
was marked bllateiil hydroureten and hydro- 
ncphroals with infection extensive bilateral broncho- 
pneumonia emaciation, dehydration generallied 

Dacnpihn of spoawun (Fig 10) The bladder Is 
dilated way to the nav^ There is marited dfia 
tatlon of the iireten which are thin walled and have a 
tortuous cotnsc. The pehrei are dilated, with marked 
destruction of the klduCT substance. There is 
marked bydrwiephrosls. Both uieten are riilated 
down to the joxtavesical part at which point the 
wails of the ureter are extremely thkk. The bladder 
wall Is also thkkerM;d. Both ureteral oiihces are 
normaL There Is no obstmetion m the urethra. 

Bifiology In serial sections of the right ureter in 
Its lower portion, st, and dlrectlv above, the bladder 
theUnlngq;dthriiamUthln. In Urge drculai strands 
and in large bngitudlnal bundles, the muscle dbera 
completely surround the lumen and occupy also most 
of the mucous membrane layer A few of the large 
hbers are hyalin Ued and some have vacuoles in th^ 
where the connective tissue is more evident This 
hvpertropby U perbtps s little more marked in the 
cuoilai mo^ hbeia. In places. Urge muscle fibers 
are present extending from the lining eplthelmm to 
the peripheral connective tissue. The entire ureter 
from the juxtavesical portion to the hdney pelvis has 
s thin wui, composed of sH layers but the mucous 
membrane is shnost completriy (mllteiated Here 
all the tissues stain pooriy 
Case 13 W EL, male, aged oK years, admitted 
hlsrch 7 1930, became of a rwelllog of the right side 
of the SCTotum. The swelliiig had been present for s 
weeks and bad reached the sixe of a hen s en It 
ruptured and drained for several ^ys, then tailed 
over, and remained painful and larger than normaL 
A firnnar cDodition had occurred In the left side of 
the scrotum s vear previously and had drained for 4 
weeka. The left testicle was removed and a diagnoris 
of tubcrcnloais was made. For s month before sd 
mission to the hospital he had lost weight and his 
appetite was poor Since he wai 5 months <Jd he has 
had t skin affection, fint on the buttocka, afterward 
becoming gradually generallied. The urinary stream 
was very fine and there was obstruction to urination. 
Examination revealed an underdeveloped and pooriy 
nourished ch i ld. There was a mucoid discharge from 
the ears. The teeth were carious and loose. The 
tonsils were large. The heart and lungs w er e nega 
tive. The bladder was distended as high as the 
umbIHcus. Pus was oozing from the urethral meatus. 
The left testicle was absent and there was a zmaTT 
healed sinus on the kft tide of the scrotnm. The 
right testide was large, hard, and palnfuL There was 
an atrophic condition of the «ktn of the face, and of 
the extremities and abdomen as far as the umbOlcus. 


Roentgcn-iay examination revesJed a sacral spina 
bifida occulta. An intravenous pyelogram was st 
tempted but was nnsuccesiful on account of renal 
Insuffidcncy Examination of the blood revealed red 
3,4S0j00o white cells, lofioo hsunoglobin, 30 
per cenL Examlnstion of the unne showed a small 
amount of aTbamln and an excessive amount of pus 
Tubercle badlli not noted. Various tuberculin 
testa were negative. Blood tiemistry non protein 
nitrogen, 84 nric add, 8 6 and crefttinlm 2 An 
In the right scrotal region was incised the 
pus of which contained hwmolytic streptococci In 
pure culture. An Indwelling catheter was inserted 
and operatic advised, but he ran a septic tempera 
ture, and became less dear mentally Death oc 
curru on April 19, 1930- The clinical diagnoris was 
chronic unnary retention with renal insufficiency 
and infection obstruction of the posterior urethra 
acute epididymitis iniantillim and xeroderma An 
autopsy was done April 29 1930 The anatomical 
diagnosis was prostatic abscess prodncing obstruc 
tlon of the posterior urethra purulent cystitis 
hypertrophy of the bladder will bilaterii pyo- 
nephrosis and pyelonephritis septiermia (str^ 
tococcus hemolytlcus) bronchopneumonia {partial 
prolapse of the rectum, dwarfism. 

7>is£T%pHon e] tko tp<(\men ii) The bladder 
wall is enormously thickened snd hyp ertro phied. 
There Is no evidence of urethral valve mnnatlon or 
sti i etur ea. The ureteral openings themselves are 
normaL On the Boor of the prostatic urethra, on the 
left side, is an opening that measures s mllUmeten 
in diameter A smaller opening measuring j mllH 
meters is located outside the lining of the mucous 
membrane of the urethra. A probe inserted in one 
opening reveals a large cavity in the prostate, and 
the two previously described openings communicate. 
The cause for the enormous hypertrophy and thick 
enlng of the bladder wall Is evidently due to an 
abs<» of the prostate that ruptured mto the pro- 
static uielhra, filled up with urine, and cansc^ a 
chronic obeUuctlon. Examination of the kidneys 
shows marked hj-dronerfirotic atrmhy Very little 
kidney tissue remalna. Thepelvisoi the right kidney 
measures 45 mlELmeters across, and from ^ edge of 
the Iddnty to the uretcropelirtc junction, 60 mlTll 
meters. Below this point the ureter Is enormously 
dilated, tortuous, fails on Itself and measures 80 
mnilmeters in its largest drcomference. As the 
ureter Is followed down It gradually uairowi to the 
Juxtaveilcal portiou of the ureter where It Is 
thickened ana hard, and stands out in marked con 
trast to the thick walled dilated portions of the 
ureter above. The circumference of the ureter here 
la only 16 millimeters. 

The left kidney Is 62 mOlimeteEs long 37 mHI? 
meters wide, and 20 millimeters thldi. The pelvis is 
much mailer and measures In its widest part 50 
millimeters in orcumfcretLce, and the lengtn down 
to the uretero pelvic tunction Is 35 mlllimeteri. T^ 
widest part of the left ureteral wall Is not as wide as 
the right wall, Its drcumference being 90 miHimelera. 
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The order b dilated don to Its bbdder end and ti 
tbe Inlrtmnra] part b dbKCted oot, the wall of the 
oretcT U ihlcL 

IJutj)l*ty Serial aectlona are made of etch orHer 
hr tbe Intra-mural and jaxtaTtakal portioni, alao of 
each oreter In Ua mldportiao Tbe chanfet In each 
oreter are caaestklly bmlbr In tbe bladder wall 
and duectlv abore It, tbe Dplng cpltbellom and 
mncoiia membrane are thin and are the site of a 
tensive subacute and chronic Indammatlon. Cnai 
pressing and prartfahj obliterating the mu c cio i rrwm 
oraoe are boge maaaea of mnade fibers which com 
pJetdy wirrouDd the oreter Here tbe predamiosDt 
r□usc^e If drcubi and all fibers stain aeO. Tbe 
hypertrophy of moade tbsue U of tbe entire Juxla 
reskal portent of tbe oretert up to the point where 
dOatatwn begins. 

Id the mi^rortlon, tbe order wall b thick, Udb 
being due briely to chronic Inflanuoatorr hyper 
pbsb lloe tbe mosde fibers are pcr^bendly 
located ^od are about nonoal else In properrtion to 
tbe Uucknm of tbe wall Tbeae portions stain 
poorlv 

Case 14 A. K., male, sged ii days, was admitted 
^Itrcfa I iQja. For tbe fint 6o hours foIloaiDt 
birth DO urins was passed Four dan before ad 
mbaloQ to tbe boapllal the amount of urine passed 
aas vert cmaQ and the voiding was attended with 
irat djflKoIty Vomitlog persbted for 4 davi> 
ElzaniJDatioD rertaled a dehrorated In (ant sfth poor 
tbsoe turgor There was sjnruknt aaaal dbeharge. 
The tongue dry and bearuv coated. There were a 
few small poxtukioQ the right side of dsest Rhoochl 
beard in all Inttg areaa K remnant of tbe nmhiHral 
cord was atudi^ The bbdder «ru distended op to 
one fingeTshreadtb above the navel Following tba 
calbeterlxstion tbe Infant voided freqnenUr small 
amounts Uowercr s soprapnbk tucoor ra{^y dc 
veloped Tbe tin of tbe bbdder greatly Increased 
until It reached nearir to the navd Roentgen-ray 
examination was oentlve for stone An btravenoas 
pyelofram *ai mias — no vboshsatkm on tbe iMt 
side On tbe left side the urogram showed a bydio- 
DCphioab and hvdfo m 'eter Tbe cystogiam showed 
an enbrged blander 

ExaimDatloQ of the blood revealed red celb. 
fi 500,000 white crib, 4,700 neutrophPea, 57 per 


cent and lympho cyt es, 5A Voided tpedmeos of 
orlce coQta^KO sTh^mln , many red blc^ cells, no 
casts loaded with white blooa «‘vn« \ on Plrquet 
tests sere nentlve Stsphyioco ccu s aoreoi Is pore 
culture sere on talced frocn the blood On klarch 17 
the Infant began to yumlt and an impetigo began to 
spread. Tbe next day tbe Impetigo becatae modi 
worse, spreading npfAy and appeared as a dlfhue 
peogre mln g sopcr^cLsI Inflammation from which the 
■kin exfolbtea b sheets without the formation of 
bulbe. Almost the entire body became brotved and 
thit was foQoscd cpildciy by dMth on llarch so. 
Tbe dlnifl dbgno^ was coogmltal bladder neck 
obstTUdkm. left faydroeephroo and hydrouretcr* 
cxfolkdve oermatltb Dconatomm (Ritter's disease) 


An aotopsy was done hlarch si, tptj The aoa 
tomlcal dlsgnnsfi was congenital ubAdiaphiigm ob- 
struction of tbe prostatic poitkm of the nretbra huge 
hypertrophy aiM dUatatlon of the orloary UaddCT 
with dlrotJculgm formation left hydrourster and 
bydroaephrosb. acute snppurstfve urethiltb, eyv 
tllis, and piyeioDephrltb, (Stapbylococcns aureus 
tucmolrtlcos, Streptococ oa hwmofyrtlcus) con 
genital atre^ of tne right ureter aplasU of the 
ngfatUdney urmb hypostatic bronchopneinDoeb. 
d^ydisti<» cmadstion. excoriation of tbe skin of 
the perineum dcimstlas exfoUadva rKonatorlum 
(impetigo) . Ueckie 1 divertknluni. 

Dtstnpti0n fj tpttitun (Fig it) The bbdder 
wall b very thi^ Near ths normal location of tbe 
right oretcT orifice b seen tbe opening of a dlvertk 
omm. Tbe rMt ureter fuses with the dlverdculum 
cm the right side. Tbe lower end of the right ureter 
bcloacd Doth right ureter and kidney show marked 
apUils. Tbe left ureteral ori fice b n or mi L In front 
ol It b seen tbe opening of another dlvertlculmn. 
The tntramural portion of the oreter b thickened 
and above the thickening the ureter U dilated and 
tortuous. There b a marked left bydioDephroeb. 
An hb type of valve formatloo b noted In the 
poalerior urethra, 

UltuUfj In Ksisl seetbiu of tbe right ureter 
which has ■ bfind auacbmeu to a dlverticalam of 
the bbdder from it/ lower pertke to the kldnn 
the lomeob patent. Tbe ureter wall has a noriBally 
thick epfthelmiB Iw^t af thi ^ Ilf MO 

b a locae fihnos rttknlum mending to the peri- 
phoT Id tUs redojlum are «m«Ji bundles of 
loofitodioal mosde fibers and sofituy fibers of 
dreolar muscle. Id the kidney there b exteodve 
fibroib, aurnhy of the tubules, and many hyafinijed 
glomerolL in one pbee of t^ cortex, cartibge b 
present. The waB 01 tha diverdculom of the bbdder 
at lower end of the right oreter has a ^t epf 
tbcUal fining of low CO bofd cells. The mucous mem 
brane adjaceot b richly vascular and has chacra of 
snbacotB Inflammadoo. Hera tbe mneous membrane 
b thick, occupies about two-thirds of the divertlco 
turn wall and In the petipbery are dcUcate strands of 
moBcle fibers which stain poody In serial sections 
of ths entire lower part of the bft ureter throughout 
the entire portion, c ompr es sed br a dlverticnlum of 
the bbdder 00 this lid^ the Increase In ilse of the 
ureter wall b bi^y due to a huge hypertrophy of 
raoBcie fibers Hm tbe predominant mos^ fibers 
are drcolar and are mainly perlpbcraL In places, 
thrce4oojthj of the thiflnm of tbe waB of tbe ureter 
conslft of tmiwric fibers wMch surround tha jumen, 
At those pofnls where tbe mosde fibers are Im dense 
the consists of mucous membram. 

In serial sections of the midportioo of tbe left 
ureter the lining epftheOnm and mucous moshraoe 
are narrow The mnseb fi ben are scant, and consbt 
osentl^y of circular fibers. Tbe wiB b thin In 
compadsan with tbe )oxta vesical portion. 

rjsT 15 W L., male, aged o weeka, admitted 
Joly 14, 1931 betanssofa hteoryof dkiiiMra,feTcr 
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of 24 hour* durttlon, tnd anoreiit for 3 week*. He 
had been * feeding problem lince birth Enmin * 
tion revcjJ^ * mirkedly inaanic, dehydrated, 
emadated, and cyanotic infant, with rapid and 
iluDow reiplrttlon*. The head was oddly «ha^ 
the parietal and ocapital bone* bulgmg The 
fontanels and cranial futures were widely acMraled 
and here the >oIl tiasuea were depre»^ The ab- 
domen waa dl*tende<h tight and bulging at the 
flankt. There were pbyncal finding* of a diffuse 
bronchopneumonia. 

Examination of the blood *howed red cdl* 

3 350,000, white cell*, 51^00 hemoglobin 60 per 
cent polymorphonuclear*, 65 per cent large 
lymphocytes 3* per cent morwnndear*, 3 per cent 
No urine waa obtained, although a test tube wa* 
faatened to the The fluid was under 

normal pretfure, 7 per cubic millimeter, and 
ncative to bactenokrriau culture and W aaaermann 
and TTabn reactlona. There waa occult blood In the 
stoob. Death occurred 31 hour* after admiaalon. 
The dlanods was Intestinal IntodcatloQ 

bronchopneumoma decomposition lIongoUnlanL 
Anautopiy waa done July 16 1933 The anatomical 
diagnosis waa congeidtal membranous valve ob- 
■truction of the prosUUc portion of the urethra 
hypertrophy and dflatatioQ of the urinary bladder 
hydrocreter and hydronephrosis marced com 
presslon atrophy of the kidney substance, extensive 
fibrlnopurulentcyttitis uretentis,andpyelooephdtb 
(Bacillaa coll oonununis), acute hyperemia of the 
nasopharynx extensive bllatenl bronchopneumonia, 
hyperplasia of the peribronchial lymph cme* and of 
the conglomerate lymphoid tissue of the lining of the 
fleam nyperplaaia of the meaentetic lymph nodes 
paralytic Heu* genermltied anjcnua hlongoUan 
idiocy dehydration emaoation widely-separated 
sutures of the cranial bones phimosis multiple 
lumbar spinal needle puncture wounds multiple 
subcutaneous hypodcimoclyil* needle puncture 
B'oanda. 

DcKTtUion of i^aimen The kidneys areters, 
urinary bladder and entire urethra are Included In 
one mas* and are carefully dissected. The entire 
urethra is Indsed from the glaos perns back Into the 
bladder and continued up m front of the bladder to 
Its back portion. The Utdng of the urethra I* not 
m a Jly smooth throughoat its entire course, but at the 
be^olng of the prostatlc portion of the urethra 
there Is a high Unwir fold wmcb extends back to 
front margin of the verumontanum. In general, this 
congenltaj membranous fold of the prostatlc urethra 
1 * V” shaped, the apex of the V pointing toward 
the verumontanum. The walls of the fold are 
and eailly compreasible. It is assumed that urine 
within the bladder would cause an obstruction at 
the membranous portion of the prostatlc urethra by 
displacing the fold either to the right or left thus 
making a pocket, and the “V’ shape of the fold 
would similarly cause difficulty of catheterization 
from below when the fold wa* displaced down and 
laterally by a diatended bladder The fold of the 


prostatlc portion of the urethra octmples almost the 
entire caliber of the urethra at this point The 
verumontanum U about twice Its usual size, and the 
unfiar> bladder wall sdjacent I* thickened, as is that 
of the body of the unnary bladder generally The 
lining of the urinary bladder is coarsely trabeculated. 
The intramural portions of each ureter are narrow, 
and dlrectl> above the bladder each ureter uni 
formly for a distance of 30 mHHmeters la markedly 
contracted Into a narrow firm tube. The rl^t ureter 
In thl< luxtaveaical portion la cord like. Both ureters, 
10 miUimeteis above tbc bladder are markedly ana 
anUonnly dilated and ihghtly sacculated throughout 
their entire length. The pelvc* of both kidneys are 
dilated so that they are at least 3 to 4 times the usual 
tm-- Hydronephnib is more marked on the left side. 
In Buruct* made by cutting the kidneys there is 
hydronephrotic atroplw *0 that the cortex u in most 
puices o^v 5 to 7 millimeter* thick. At least one 
third oi the kidney inbstance has been destroyed 
The content of the kldnej pelves ureters and blad 
der consisti of purulent urme. 

Diildcfy In serial sections of the entire lower 
one-third of each ureter from the intramural 
portions upward the changes of each ureter are 
essentially Identical IMthln the bladder waU, the 
epithelia] being Is nairow the connective tiisue of 
toe mocDoi membrane la nonnally thick and 
homogtDecnia, Here longitudinal muscle bundles are 
present and some of them have changes of atrophy 
Grcolar muscle fibers are scant In the peripheiu 
portions of the ureter here, the longitudinai musde 
fibers are huge and extend laterally to blend with 
those of the bladder aalL Adjacent to the bladder 
wall, tnd (or to mUlimelert upward, the mucous 
membrane become* narrow and within it and periph 
erally to It, the loDgitudinal fibers are so abundant 
as to occupy about three fourths of the thickness of 
the wsfl. Strands of circular muade fiber* ramify 
around these bngitndlnal bundles. Above thk 
juxtavedcal portion, the cpdlheHum la more abun 
dant, the mucous membrane connective tlaiue Is less 
compact and as the ureter is traced upward, the 
narrow, densely muscular joxtavesical portion 
gradually dilate*. Here the circular muscle fibers are 
the pre^minant muscle. At about the middle 
third of the ureter and up to the kidney the wall is 
thin- This atrophy is of all layers but espe^Ily of 
the mucous membrane. From the bladder upward 
to the kidneys on both aides there Is subacute In 
flammation whidi is pre sen t throughout the ureter 
but especially in the mucous membrane. 

In reviewing this senea of cases we note 
that 12 patients were males and 3 were 
females The youngest child was i month 
and the oldest 10 years, and 9 were under 
7 moniks of age. The dimcnl diagnoses were 
erceedingly interesting and showed, m a 
large majority, that the urological condition 
waa not recognlxed This waa m part due to 
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the £tct Uut tome of the patients were teen la 
tLe pre-gTologlcnl da^s ci pedutilci and also 
due to the that *qttv^. of the patieata 
entered the hospital practically in txirrmu to 
that a complete study wa» not posublo On 
the other band, it la exceedingly interesting 
to note the accuracy of the undoglcal dlag 
nosu m the re ce nt cases since the estabbin 
ment of the urological aervice, since which 
time the attention of the general servlcea baa 
been directed to the possbility of these 
varkmt lesmna ao that the vete 

made before the cases were referred to the 
urological service 

A detailed summary of the ages, sex, 
dmicsl diagnoses with a brief risam( of the 
aatops\ findings U given in Table I 

An analysis of t^ group shows that the 
anderl^'ui^ pathology was ea&entlaily ob* 
ftnidJ\'e in nature and that la most of the 
cases the obstiuctkin was congenital in origin. 
In thu group were found the pr e s e nc e of 
congeniud valves in the posterior urethra, 
the presence of median ban, the presence of 
diverticula with the oreten Isaerted Into the 
diverticulum. 

Ihe presence of obstruction soon leads to 
onoaiy and dilatatioa, and these m 
tients are prone to orioary infectiaQ&. The 
miections may follow the onset of an acute 
infectious process elsewhere m the body as, 
for example, an acute upper respiratory In- 
fecuon, diarthcea, at one of the acute Infec- 
doua diseaan such as measles or infection 
may loBow the passage of sounds, catheters 
and cystoscopes. 

HrsTOLooy 

Histological studies were carried out to 
coronal serial sections of the entire iotra 
mural and juxtaveaical portions of the ureter 
as wen as all other paAs of the ureter that 
shoved gross abaormaUty HcmotarjrUa and 
wWn Vaix Gieson, and Wdgert etams were 
used. 

As a result of these stuefies, we found that 
the obstruction in the vesical end of the 
ureter in is cases was doe predominantly to 
h yp e r U ti p by of muscle roost of which was of 
the kroghudinal fibers. For purposes of com- 
partsoB a senes of normal ureters was rO' 


moved at autopsy and similar serial sections 
were made. 

In 3 of the cases instead of muscle hyper 
tropl^ the lower cads of the ureter slwwtd 
chan^ compatible with fibrous or true 
stnctnrt- In this group there was a pre- 
dominance of scar tissue which replaced the 
normai musde to a very large degree so that 
we had no difficulty In differentiating betw e en 
these two types of lesions. In these cases of 
true fibrous stricture we found an anomalous 
insertion of the ureter In 3 cases in i a 
double kidney one ureter terminating In the 
vagina in a cases the ureter terminated in a 
dhrertacnlum in i the csid of the ureter 
that was inserted in the diverticulum was 
completdy closed by scar fonnation. 

In setldng an explanation for the presence 
of the bydroncphi^ we found that thcM 
cases fall into 3 groups. 

I In the first group the hydronephroses 
were due to the prtwace of a tn>e fibrous 
■tricturc of the ureter and here we note the 
presence of an anomakms insartiOD of the 
ureter in the a cases. In i case the acce»< 
aory oretar with fibrous strictore was inserted 
in the vagina. In the 1 remaining ^ the 
nreter terminated m a diverticuluin- 

t In II cases of bydrcmepbrosii the ob- 
Btnictjon in the ureter was due to extensive 
hyp ertr ophy of the muscular coat of the 
ureter e«l this mvtdTtd dtieflv the longitu- 
dinal fibers. It is e xce edingly interesting to 
note that this hypertrophy was 
with obstructive fesioaj at or in front of 
vesical orifice, such as median bars (3 cases) 
the presence of congenital valves in the urethra 
(6 cases) and In 1 case, due to ao abscess in 
the prostate that produced obstruction to 
umAkm (Case 13) It would appear, 
therefore that the muscular hypertropbr was 
direetty aaaodated with the presence of the 
obstruction. The apjanatlon for the hyper 
trophy can be readily ex^damed on an 
anatcnnlcsJ basis. 

IniSia Sir Charles Bell called attentioo to 
the fact that some of the musde bundles of 
the ureter descend from the orifices of the 
ureter toward the orifice of the bladder 
the fibers from each side unite and run 
toward the prostate. Use longitudinal fibers 
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TABLE L — ETTECT OF VOLUUE OK EPUAD OT 

dtt; in cadavxm dorHOktal POsmoK 
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efect of q}lnAl anntlie^ apoa lotettuul 
tone and motUlty with ipedal rtferoKB to the 
mechanums and the dmical applica 

tides. The methods of study Included Injec 
tkin of cadaven, efinjeal obaervatiooi, and 
ammal eaperimeotatioo 

DlSmVOGOK Of AA4ESTHXSIA 

Cadorer expaimenU Method In order to 
sunulate living conditions withm the sub- 
arachnoid nace u oeariy as podble ft was 
&rtt hlled tmDujti^ a lojxdMu: ptmefure needle 
with normal saluM aolutioc until the pressure 
as recorded on a water tnaDometcr regutered 
somewhere between 13 and 130 mJlhnffters of 
water A dye (Loeffle^s methylene blue) was 
then inject^ through the same needle and the 
brain and cord were later exposed to determine 
its distribution The conditloai of the experi- 
ments were varied as to the site of injectloo 
(first second, or third hoobar interspaces) the 
volume injected (1 a 4 6 or 8 cubic centi 
meters) whether the stdirtion was reinjected or 
not and the potitiem on the table (borixontal, 
bead raised bead low er e d before Injectioo, or 
head lowered alter Injcctian) only one factor 
being varied at a time. 

In a senes of 38 cadavers, many Indlvidaal 
variations as to these points were found but 
the following generalisations can be made 
The upward spread of the dye was direc^ 
proportional to the volume Injected (Table I) 
Aspiration and reinjection were equivalent to 
injection of a larger volume sritboot rtinjec 
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tiem but were not as eifiectlve In spread u srben 
the larger vDlume was injected at one time. 
The extimskm upward increased with depres- 
doo and decreased with elevation of the head 
of the table, the amoimt being proportional to 
the degree M angulation (Table II) Varying 
the dte of Infection one or two spinal segments 
bad only slight effect upon the niread the 
difference usually equalling the b©, 

tween the points of injection, and sometimes 
being more than balanced by other factors 
(Table HI) Variations in the amount of pres- 
sure existing within the subarachnoid space 
within the limits of normal living conditions 
(13 to 130 mlDimeteti of water) seemed to 
have little or no effect on the ertcniion of the 
dye aitbougfa it is conceivable that excesdve 
pressures nught retard wnH lowered pre ssu res 
accdeiate the diffusion (Tables I II, and HI) 
Hiese generalmtloDs represent tendencies 
only for Individual variations and exceptions 
were frequent TnaVtng it Impossible accurately 
and definitely to foretell the spread In any given 
case — rather one could but approximate the 
tendency In relative terms. 

Qixiail oPttreoiions In a scries of 155 
spinal anjestheslas given at the Univtiiity 
Ho^tal, careful checks were made of Uk 
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weight of novocain (or neocaine) given, the 
volume of spinal fluid In which it was dis- 
solved, the site of Injection, the position of 
the patient, the height of anffis^esia (on 
algesia), the pulse, the blood pressure (be 
fore and several times during the course of the 
anassthesia) , the reactions and finally the 
medication (if any) given (Table IV) For the 
moment we are concerned only with the height 
of ansttthcsia in relation to volume weight 
(concentration), position of the patient, and 
rite of injection Stout (1929) has published 
charts giving definite levels of anaathesia for 
certain volumes and concentrations of solu 
tion Our work has shown that, although cer 
tain gcnerahxations can be made, any accurate 
prediction as to the level of anaathesia under 
given conditions is impossible. As In the 
cadaver ciqienmcnts, the most striking obser 
vation was the great vanahikty in individual 
cases For instance, in this senes mjections of 
4 cubic centimeters reached anywhere from 
the tenth thoraac segment to the brain stem, 
3 cubic centimeters from the twelfth thoraac 
to the first cervical, 2 cubic centimeters from 
the tenth thoradc to the first cerviol, and i 
cubic centimeter from the twelfth thoraac to 
the first cervical segments Furthermore, the 
average for each of these volumes was about 
the same fifth, fourth, fourth to fiftli, and 
fourth to fifth thoraac segments, req)ectively 
This would mdicate that, within a limited 
vanation, the levd of amesthesia was inde- 
pendent of volume m spite of the mechanical 
mixin g However when one used enormous 
volumes (6 to 8 cubic centimeters or more) or 
if one reinjected several times, noticeable m 
crease in anesthesia levd resulted (Table IV) 
If the level of antcsthesia Is now checked 
against the weight of novocain used, marked 
individual variations are n g nin seen For 
instance, 300 mDhgnuns reached anywhere 
from the seventh thoraac segment to the brain 
stem 2CO milligrams from the tenth thoraac 
to the brain stem, and 150 mllligranis from the 
twelfth thoraac to the eighth cervical seg 
ments. However here the averages were 
much more distmctive that for 300 milligrams 
being seventh to eighth cervical for 300 tnilh 
grama fourth thoracic, and for 150 milligrams 
fifth to sixth thoraac segments. Again, the 


TABLE rn — ETTECr OF SITE OF INJECTION ON 
SPREAD OF DYE IN CADAVERS 
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average weight of novocain for each of the 
common volumes used (4 3 3, and r cubic 
centimeters) was about the same (ipo, i7?, 
193, and 190 milligrams, respectively) This 
would indicate that the le^ of onseathesia 
was proportional to the concentration of solu 
tion as long as the volume was withm the 
range of i to 4 cubic centimeters To put it 
another way, although the level of anaesthesia 
in any given case can not be accurately fore 
told for any given dosage (volume and w«ght) 
one can expect higher levels (cervical or above) 
by means of greater mechamcal mmng (vol 
umes over 4 cubic centimeters or reinjection of 
smaller volumes) or by higher concentration 
of solutions (300 milligrams or more) or by 
both, whereas dosages of 150 to aoomllligrains 
dissolved in i to 4 cubic centimeters of ^inal 
fluid may be cip^ed to reach to the mid 
tbor^c region, although individual cases may 
go considerably higher or lower This tendency 
of moderate dosages to remain below the mid 
dorsal region, we believe to be a definite safety 
factor as we shall attempt to bnng out later 
E^ffcd of position on the Imi of anastkesns In 
most of our clinical cases the head was lowered 
after injection m some before mjection, and m 
a few It was raised after injection Taking into 
consideration the wide variations m levels in 
dependent of position, there is still evidence to 
corroborate the condurions arrived at in our 
cadaver cipenments that the upper level of 
anffisthesia is increased by lowering (more so 
before Injection) and decreased by rairing the 
head of tie table (Table IV) If one desires to 
limit the spread of amestheaia after injection, 
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ipo 

it is best to TTiAintain the borixontal podtioa 
for 5 or lo mlnatea after which the anjcsthetlc 
■olution ii presumably fixed by the aervoui 
tlMue and little or no addltioaal spread takes 
place The head may then be lowoed to over 
come the effects of any fall in blood pressure. 

Rdalum of tlm tii* ef Mtdum to Urn lad tf 
OMJtfilmta Most of our clinical cases were In 
Jectedinthofint second, or third lumbar inter 
spaces Within these limits no definite effect 
upon angstheria level was noticeable or if 
there were any it was so sli^d^ as to be over 
shadowed by the greater Indlvidaal vaiiadons 
noted in these cases. However greater varia 
tkms in the postkm of the injectian (such as 
mid dorsal) would no doubt s^w definite dlf 
ferences m anrsthesia level, the amount de- 
pending upon the height of Injection These 
findings are again m accord with those noted 
in our cadaver expemnenu. 

Distribution of oMstketic solution tn labo- 
rotary ammal txponmaUs In order to da- 
termine the oourse taken bj an anesthetic 
solution mjected lubarachnoldally a series of 
experiments was made, cats, rats dogs and 
rabbits being used. In all 1 8 cats, 15 rats 2 
dogs, and 19 rabbits were nsed At first an 
attempt was made to inject through the on 
broken skin bat, due to uncertainty of this 
method it was replsced by laminectomy and 
subsequent Injection under direct vliloo Two 
per cent novocain tohitioii, colored with 
methylene blue so that the distributkia could 
be determined postmortem, was injected In 
various volumea. Following are a few of the 
tyfacal protocois. 

C*i II Ether ns ■HmMtfww l only 

nffidest to allow lanlDectoinx In the u pper hrmtir 
rtfke. One half cubic CBitlrortfr oovocaln metiod- 
ens bine lobitkn was Injected ■i>iTT^TWTl.t«l>y ni 
945 ajn. Analgesia was Reeled to Qpper cervical 
res>OQ at 9 <0 a.jn. Another half cobk ceodmeter 
was Injected at 9 55 a.m. Animal dl>d one 
mfiratc later, rcs]dTitlon ceastnc first and then the 
heart gtadoallj falling. A.t prwrrrww fem 
a bine stain was noted aremnd the enttre cord and 
spfeal DOTt root!, on aH of ventral KTTiace of EEKdsIla 
bat only on the tnfedar K«lf of the donal svuface ^ 
dsttna magna) od the entire ventral wirlace of tne 
brain stem co rer i og all the cranial nerves as far as 
the oilactory nerve. Section of cord, medulla, brain 
(ton, and spinal nervt roots at vaikns leveb ihowed 
DO penetration of coior Into the sobatanca of tbe 
nervous tlssae. 


Roil Ether ancatheaia was administered to show 
laminectomy In the upper bmbar regian. Injection 
of I cubic centimeter of Dorocain methylene bine 
aobtioQ was done mbajichnaldally Sudden res- 
piratory death occurred during injection. At poat 
[part cm examination a blue color was noted aroand 
the entire cord, all nerve roots, tbe entire 

brain, and ah the cranial oerrea. Sectiems failed to 
abow color within nervous substance. 

These experiments showed the usual course 
of the solutioc as extending upward around 
the cord and nerve roots thw around the 
medulla following first along the ventral sur 
face of the Tni»dii11a and brain stem surround 
ing the cranial nerve roots and to a lesser 
extent akmg tbe doraum of the medulla. With 
increasing VDlmne, the dorsum of tbe upper 
medulla certbeHam, and cerebral cortex were 
finally reached in the order named. If the ex 
tensira of the color were an Indicatioo of the 
extension of the novocam itself the failure of 
the blue to penetrate tbe nervous substance 
was not in accord with the prodnetioD of 
anrtlhesja sjid with the death of the animal 
That the novocaio pextetrated further bto the 
nervDos tissues than the dye with which U was 
lo solatkin was the mevrtable conclusion To 
obtain direct evidence of this u well as to 
determine the evaet distxibutioQ within the 
nervous tissues, a method of recogmxing novo- 
cain within the substance of the latter was 
•ought. This was accomplished with the aid of 
Dr Meyer Beber of the department of Bio- 
chemistry at the University of Nebraska, 
College of Medidne. A brief description of tbe 
method follows 

Diao color rtaction for novocain vUMn Urn 
tmvts Two per cent novocain solution (un 
colored) IS injected subarachnoIdaDy In the 
experimental work. At antopsy the brain and 
cord with as much of the cranial and rolnal 
nerve roots as potiible are removed and placed 
Into a beaker of cold 5 per cent sodium mtrite 
wJutioD. After a few minutes hydrochloric 
aad (one-tenth dilate) Is added In the propor 
tkn of one of the latter to five of the former 
fJii tinn. This liberates nitrous add which In 
tarn diaxotlxes tbe novocain It is essential 
that the solution be kept cold for this rea ct ion. 
After 3 mmutea, the specimens are washed in 
water and transferred to a s per cent 
alcohoBc solution of beta naphtboL The tissue 
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conUining novocain takes on an orange red 
color vrhidi is greatly intenrified by trsuirfcr- 
ring to a ■weak solution (a per cent) of eodiom 
hydroxide The color fades if pla(^ in -water 
or earned throu^ the usual solutions used in 
preparing para£n sections For section work. 
It was found best after bringing out the coIot 
reaction to fix the tissue In lo to 3o per cent 
fonnalm for 15 to 30 minutes, freeze, and cut 
thick (50 m) Control experiments, m which 
cither distilled water was Injected into the 
subarachnoid space or no Injection made at all, 
failed to produce a «TT>nnr color reaction when 
subjectea to the same process following 
protocols arc typical of those experiments in 
■which this metl^ was used 

Rot j Ether aorttheria was given only coffident 
to allow lamlnectomY m the upper lomDar region. 
One half cubic centimeter of 3 per cent novoain 
aotutlon was Injected Into the subarachnoid space. 
Sudden cessation of reqiratlon was followed shortly 
by death during last part of injection. The brain, 
cord, and nerve roots were removed and tested for 
novocain by the method described above Grossly 
the typical orange red color covered the entire cord, 
all the spinal nerve roots, the entire brain indudiog 
even the dorsum of the meduQa, ccrebellain, and 
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Theae e35>ciiinent8 show the eame general 
distribution a* seen m those in which methyl 
cue blue was osed as the coloring agent, but in 
addition Indicate that the amesthefiia may be 
the result eithcx of action upon the nerve roots 
or upon the sensory tracts wit^ the cord and 
brain They also show the posafbihty of the 
aoffisthctic solution reaching the vitiu medul 
lary centera If suffident volnme is used 

THE BLOOD PBESSinu: IN BPINAL AKiESTHESIA 

The most disconcerting complication of 

C ] ansesthesoa has been the marked fall m 
pressure which so often occurs The real 
cause of this fall has been the subject of con 
liderablc controversy Doemts (1Q03) and 
Klapp (1904) thought it due to the absorption 
of the drug into the arculation TufBer and 
Hallion {1900) thought It due to acUon on the 
cord or nerve roots dnee they nohi rise In 
blood pressure from stimulation of penph 


cral nerves (splanchnics) after the adminis- 
tration of spinal anrwtheslH. 

Heineke and Laewen (1906) found with 
subarachnoid injections of cocnine an im 
mediate, intensive, long lasting fall in blood 
pressure and frequently immediate death, 
with mtiavenous injections an immediate but 
short fail m blood pressure and only with the 
lar^t dosea death. Intramuscular injections 
produced no noticeable changes m blo^ pres- 
sure. They plACcd a Jigafure about the upper 
thoraac coid and found only slight faU in 
blood pressure foUowmg mjecUon b<dow the 
ligature but intense fall to 50 per cent) and 
death following mjection abo^ the ligature 
They conclude that the drop in blood pres- 
sure was due to direct action upon nerve cen 
ters rather than to absorption of the drug into 
the drcuJaUoD Smith and Porter (1915) 
thought the drop due to paralysis of the 
tjUanchnlcs, not to paralyau of the bulbar 
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vBJomotor center^ aoce they (otmd the great found tiie giwUcat faD In hlood piawre with 
est peregntage laU vben Uu umthetlc was lojectkiQS ^to tha iq^per Uaoradc and cervical 
eo&Aned to the tboradc as compared to the regions, but explAln^ its occurrence by the 
cervical and lombar regioos. interference wim resporatkin and the las of 

RfHU and ZlegEier (1914) Injected auh* the sacking action of the open the right 
aiachiaoldallv the vtiions re^os of the cord side of the heart — the marked fall In blood 
Bolated by llgatnree and found only lUght Call pressure bemg then doe according to them to 
m blood preasore with Injecdons of novocain myocardial fanure Instead of vaeomotorparal 
conhned to the lumbar region but a much A EDmevrfaat rimilar view was expressed 

greater ftH (stiH compatible with life) with in by See v tn and Waters (193a) Cotui and 
jectkms confined to the tboradc region. In Standard (ipjt) found dir^ paralyiii of 
jectioos abovT tbe upper tboradc region caused respiratory a^ vasomotor centers by asternal 
the ■ntmal to sti^ breathing the blood ores' iniecdocis of small quantities of novocain 
sure remaining up for a minute or so and death eolutloo. 

entnlng nnli*^ artificial reqilratxin was in Outof this maxe of evidence one fact stands 
stituted. 'Ibeyconduded that the fall was doe forth tbe effect oq the blood preunre is due to 
to sction upon the preganglioaic fibers of the local teboa upon the nerve roots, cord, or 
tboradc re^n (^anAnics) Ferguson and medulla and not to absoiption into the arcula 
North (1933) fonnd only slight dn^ In pres- tloo since much larger doses than are used in 
sore by sec^mng the ^lUnchnics and the spinal annesthesia are necessary to produce 
osoal profonnd fall by subarachnoid antestbe even alight fall in blood pressore when in 
sia foUOTdug section. By injection of Dov'ocain Jected intravenously ^Vhether this effect is 
aolutioo snbaradiDoi dally below a Ugatore doe to paralyau of the vasomotor center m tbe 
placed at the level of the fifth tboradc seg meduDa, or vaaomotor fibers within tbe cord or 
ment they found only a moderate decrease m nerve roota, or whether It Is aecondaiy to myo- 
blood pressure (19 per cent) whereas Injec cardial weakness resulting from interference 
tion above tbe ligature produced a roost in with respiratory roovemenU by tbe action of 
tense fall C37 per cent additional or 56 per cent the injrithetlc on intercostal or phrenic 
In tD) Kroner and Wright (193s) found nerves, are questions m which we were par 
riTnilT remits from aectionhigtheiplanfhnifs. ticnlailv interested and have attempted to 
Bower Clark, Wagoner and Borns (1931) alto answer by “dmaleipciiinentatiofi. Aaeriesof 
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2 dogs and 17 rabbits were used for this pur 
pose. We first wished to teat out the theory of 
the fall in blood pressure being due to cardiac 
weakness resulting from mterference with 
respiration The following are a few typical 
protocols 

Doi I Ether jojt safBdeDt to penult 

the nccesaary suipal procMore*. The right carotid 
artery was carmolated aod connected with a mercury 
manomttex, the pointer of which was made to record 
noon a kymognphlc drain. Costal re^Hratiana were 
■ wi recorded by Trii><na of a pneomograph and air 
tambour A laminectomy wa» done In the npper 
lumlai Tt^on thus eipo^ng Iba dura, With a nno 
needle andLuer lyringe, a cubic centimeters of a per 
cent novocain solution colored with methylene blue 
were Inj^ed Into the subarachnoid space the 
needle bdng painted cephalad. There was conrider 
able leakage around the needle so that only a part of 
the aolatlon entered the subaraclmold space. After 
a ihort latent i>eiiod there was a gradual fall In bkod 
prtsaurc, the respirations remaining nnehanged. 
Five minutes later an additicmal 1 cubic centlmcten 
were Injected (again with Leakage) This was fol- 
lowed by an edditloiial but still g^oal fall In blood 
prasurvthe respirations sdll remaining about the 
tame, finally when the blood pressure reached 40 
mininieten of mercniy. the renlratorv movements 
■bowed a slowing and aeuease In amplitude, and at 
20 rnflHmetefS rtopp^ completely Since the fall In 
blood pressure pr^^ed by a considerable period any 
change in the resplratfoos It Is difficult to tee bow 
the latter could be responslhlc for the fall noted In 
this case (Fig 1) 

Rabirii 4, Urethane and morphine anesthesia. 
The trachea was carmolated and artificial respiration 
carried on throu^out the experiment Laminectomy 
was done in the kjwer thoradc and upper lumbar re 
gions and i cubic centimeter of a per cent novocain 
colored with methylene blue was Injected cephalad 
into the subarachnoid sparse. Thiue was aUght 
leakage about the needle. The typical fall tn blood 
pr e s sure took place (Pig 3) m spite of the fact that 
artificial respiration was carried on, preventing any 
po«ible mjTxardial weaknesa due to Interference 
with respiradon- In fact, Bower, Clark, Wagoner, 
and Boms (1933) In their own eipenments with 
myocardloErtphic tracings used artificial rorolratlon 
arid got the tttual fall in blood pr essu re with spinal 
anesthesia, making it dlfficolt to see bow the fell 
could be due to rei^ptratory difficulty In addition, 
the fall in pressure in thdr esperlmeiitB ocenrrea 
before dianges in myocaxdlographlc txadnga, In 
dicadng Independence of etiology 

The results m these eipenments make im 
tenable any theory pladng the mechanism of 
blood pressure fall upon a basis of myocardial 
weakness, resulting from mterference with 



Fte 3 The fan in blood presfure foDowfng a sub- 
araiinciiinjcctkmof i cubic etntimeter of J per cent novo- 
cain nlgtion In a rabbit under artificial resphatian. 


respirabon That the latter occurs m spinal 
anieathesia, we agree (sec below), but only m a 
conomitant relation to blood preasure fall 
rather than In one of cause and effect. We also 
grant that, ?dth complete cessation of respira 
tion, there Is an additional sharp drop in blood 
pressure (after a preliminary anoxCTiic nse) 
due to cardiac failure, but this js a terminal 
phenomenon and not the ordinary fall com 
patible with safe anasthcaia Since m the a 
penmen ts enumerated, there were also no ap> 
preaable changes m total blood volume, the 
usual fall in blood pressure must have been 
due to reduction In penpberal resistance, 
which means that the an^thetic must have 
affected the vasomotor system. The only parts 
of the latter system acce«ible to the anaesthet 
Ic solution are the vasomotor center m the 
medulla or the vasomotor fibers within the 
cord or nerve roots That it is possible for a 
solution to reach the mtenor of the cord and 
medulla as well as of the nerve roots has been 
demonstrated bj our dlaxo test for novocam 
In cither event, the effect must be upon the 
medullary center or upon the pregangbomc 
sympathetic fibers This means that it 13 stDi 
posable after ^inal antcathesia to produce 
vasoconstriction and nse in blood pressure by 
stimulation of the postgan^onic fibers or 
myoneural junctions, as with the use of eph 
eiiine or adrenalme Figure 4 is a record of 
an eipenment demonstrating this latter point 
experimentally in anunals. In our rlintml 
cases are numerous examples of nse m blood 
pressure when adrenaline was mjected follow 
ing marked fall during the course of qimal 
anaathesia (Clases i, 7, 10, ii, 22, etc , Table 
IV) 
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Bochamer (19^5) haa sedloaed the vhlta 
nmi commomcutes In the frog and ooiad 
dilatation of the peripheral vesseli Inoenratcd* 
Ttdi !• a most duhcolt procedure In the tmtal 
laboratory ■nlnuiT^ — the difficulties of apo- 
■ore and recognition making It unfeasible. 
Instead^ we have sought tbe accessible pr^ 
gangjwnlc fibers In our rabbit experiments. 
Tte TiTTnaN were anaatbetised with urethane 
■which according to Heineke and Laewen(i9o6) 
does not af ect tbe respirationa, and morphine, 
and tbe carotid arteiT cannulated for btood 
pressore rearding Artificial resclratloa was 
n W throughout In some antmaj* b others 
only when tbe re^jlrattais became depressed. 
Tbe sympathetic chains In tbe neck and the 
splanAnics in tbe abdomen both made op 
largdy of preganglkralc fibers, were exposed. 
We tried but abandoned as unsatisfactory 
tbe posterior approach for expoaure of the 
splanchnlcs as described by Ferguson and 
North (iQjs) It is almost fanpoasihle SQch 
a metbodto be certain of exposing the proper 
structures and the procedure possessa no 
advanta|;B over high abdominal approach. In 
addition the upper tliomdc lympttbefjc 
chain* were exposed by resecting a part of the 
chest wall on each dde. Tbw chains, of 
coarse contained both preganglionic and post 
gan^hinic fibeiv The effect upon the blood 
preasme of stimulating and tectionlng these 
was noted as was alto tbe effect of ^linal 
amestbesia, Induced after sectioning 
The results (Fig <) were quite definite, 
tbougb sometimes ^'ght or moderate In 
degree. Stnnulation of dtbcr pregin^lonic 
or fibers caused a constDCtkin 

of tbe peripheral vessels (ear vessels in case of 


cervical sympathetici) and a rise in Wood 
pressure and sectlcm of these nerve* produced 
a corre^nding dilatation arui fall a latent 
period <ff variable length first ensuing After 
tbe cervical splanchnic, and upper thoracic 
fJialnt were sectioned and a spinal ansstbetic 
then given, there occurred an additional, more 
mark^ but gradual fall In blood pressure 
indicating that additional vasoconstrictor 
fibers were reached by tbe anccstbetic that 
were not caught In the sections. Whether the 
action of tbe novocain be upon tbe pregtng 
Ikmk vasoconstrictor fibers srlthin the nerve 
roots or those descending ■within the cord is 
Immaterial. Since tbe vasoconstrictor fibers 
emerm from the first tboradc to tbe third or 
fourth lumbar segments of the cord (Starling 
1930) it is obvic^ that tbe higher the aiucs- 
thetlc reaches in the tboradc rtpon tbe greater 
the number of vasoconstrictor fibeia thrown 
out and the greater tbe resulting fall in blood 
prtMure. The fall In Wood pressure ■was 
gradual as long u the soJutioo was kept below 
tbe medulla. When however but a few drops 
■woe in^ed into tbe dstema magna so as to 
reach tbe medullary canters, there was a 
sudden, abn^t fall in blood pressure as wdl as 
a raddcD cessation of re^lration (Fig 6) doe 
to direct actiocD upon the vital centers. 

Until recently It has been held tbe 
greatest dHatabon occurred in tbe splanchnic 
region. However Ferguson and North (193*) 
and Bower Clark, Wagoner and Bomi 
(193*) have shown Id do^ by confining tbe 
amestbetic solution to certain parts of the cord 
through the use of llgatnr^ that only a 
moderate fall in blood pr eisni e took place 
iriien tbe amestbetic was confined below the 
fifth thondc segment (the ^Jancimlcs condng 
off from tbe fifth to t^^th tboradc) whUc a 
much greater faD occurred when the injeetkm 
was jnaxie into tbe compartment above the 
fifth tboradc tegioa, Tni* was In harmony 
with tbe usual falhire to note marked vaso- 
dilatation In tbe splanchnic area during the 
course of abdominal eperations under «ptn«l 
anjortbeca. They condoded that about ooe- 
third of the blood pressure change lea* due to 
dilatatioD in the splanchnic area, abdominal 
wall, and lower cirtemitic*, and two-thirds to 
vaaodflatatioo In the head, neck, upper ex 


F1|^ 5. The eSecti opoo hkwd pracore of itimoUtfaif 
aod CnttifU tbe t^t ■p^nrtmV’, right 

tl»ndc lyrepithetic, Wt tbooi^; ajinpctbetk, r^t 

tremltjes, thorax, and xta contents By check 
in^ postmortem the upper level of the stain, 
mixed with the novocain used in subaxachnoid 
mjectiona, with the blood pressure records dor 
ing life, we have arrived at approximately the 
same conclusions from our ftnimid experiments 
Interesting chnical data along the same 
lines may be obtained from Table IV by 
check i n g the blood pressure fall with the 
height of anresthesia as determined by the pm 
test In 55 cases m which the anresthetic was 
confined below the fourth thoraac segment, 
the average fall m systolic pressure was nine 
points and In pulse pressure six points. The 
average fall m 70 cases, in whici the upper 
le\xl of anresthesia was between the fourth 
thoraac and eighth cervical segments, was 
fifteen in systolic pressure and eighteen in 


cerrkal mspathetlc tsd left cervical tjmpathrtii: rJalnt, 
ia the oroer abown. The •zperisenti were carried Mt cm 
a tahUt. 

pulse pressure In 18 cases m which the anaxs- 
thesia reached higher tban the eighth cervical 
segment the a\*eragc fall m systohe pressure 
was twenty-seven p^ts and in pulse pressure 
fourteen pomts It must be remembered that 
as the anffisthetic solution reaches higher m 
the c»ni a cumulative action results the nerve 
roots being anxesthetixcd progressively from 
below upward and the descending fibers with 
in the cord bemg anssthetixed so that s^ 
ments of the cord below are Eiffected Perhaps 
the latter accoimts for the relatively greater 
fall m the cervical region even though all vaso- 
constrictor fibers are given off from the cord 
below that rcgioiL These percentages do not 
give an exact picture of the amount of blood 
pressure drop because most of fhese cases had 
a prehmlnaiy injection of cphediine which 
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limited the falL The avera^ fall In lyatoDc 
blood pressure m the caaes not recavin^ pre 
lutiinary ephednne was much higher (j6 per 
cent for those reaching to the dgbth cervical 
legment extd 4S per cent for those going above 
the eighth cervical segment) Whether one 
agrees upon the eiact percentage InHuence of 
each regua of the cord upon blood pressure 
one must admit the cumulative acQon with 
progresdon u p w ard and most expect that the 
hig^r the ansethena produced the greater 
wm be the fan In l^ood pressure 

CEAirOXS Df PULSE 

Table IV also shows the slowing of pulse 
rate during ^fnal anjatbesfa which most ob- 
•ervera have reported. H o wev er this is true 
only in those cases In which the anjcstbesta 
read^ atxrvT the fourth thoradc segment, 
the average decrease in 60 such cases being 
eight per minute These figures failed to give 
a complete idea of the deg ro of change since 
the usual increase in pulse rate due to surgical 
procedures and that due to the actSon of 
epbcdniw had to be overcome In addition. 
F^hnnHT findings were noted m our animal ei 
periments. The slowing of the pulse Is due to 
peimlyBiB of the pcegtn^jomc fibers (while 
rami rfirnm nnh-^nti-*) coming from the first 
four tboraac segment nnee these fibers carry 
the accelerator Impulses to the heart (Kants 
1930) and fhdr paralyils allows the duressor 
va^ to act unoRiosed in slowing the heart. 


THI ETPECT UFOW aZlPIXATION 

Another important cooLrovenial miestion 
has been the ^ect of spinal anirathpwa upon 
reaplrataon. That the sdation in a lubarach' 
Hold iojectioai may reach the penpheral nerves 
of respdratkin fmtercosul and phrenic) the 
descending respsntory fibers within the cord 
and medulla, and even the respiratory center 
itself has already been shown by the dye dis* 
tilbubon in our cadaver and ■nimnl ezpen 
tnenta, and by the cutaneous tests in oor cUnl- 
cal cases. 

Many observers have noted a selectivity 
of novocain for sensory nerves the vasomotor 
nerves being ejected next and the somatic 
motor nerves last of alL Experimental proof 
of ibesefactshasbeenofferedby Kochsfi886) 
bantesson (1906) Gasser and Eilanger (loro) 
However the maigm of safety Is not definite 
and probably not very great. The poeslbflity 
of motor nerves or centcra bathed by novo- 
cain solution being aozsthetised cannot be 
disregarded in mterpreting the phenomena 
associated with spinal anesthesia. 

Ammai txftnwunialleH In laboratory 
animals m which the novocain solution was 
Confined below the lower thoradc region 
(tenth or eleventh segments) there was very 
littieeffed upon the respiration (Fig 7) When 
the sidubon reached higher levi^ the inter 
Costal n er ves were progre a rivdy paralyied 
the abdominal move m ents Inoeasing to com- 
pensate for the loss of cosUl breathing If 
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however the solution continued to mount in 
the subaiBchnoid space, diaphragmatic breath 
fng was likewise graduaBy depressed and 
finally it ceased altogether, the animal dying a 
few moments later (Fig 8) Simiiai effects 
upon the reqnration were noted m rats and 
cats by sectioning the nerve roots When the 
thoradc nerve roots of both sides were sec 
tioned the animal continued m good condition 
but the character of the breathing changed to 
abdominaL If the cervical roots (three to 
eight) on both sides were then sectioned 
abdominal breathing likewise stopped and the 
a nim al died Cuttmg the ccrvic^ roots first 
(with mtact thoraac roots) also caused death 
of the animals du^hragmatic breathing ap- 
parently being essential to life m the cat and 
rat Introduction of but a few drops of novo- 
cain solution directly into the dstema magna 
caused immediate cessation of all breathing 
and death of the anlmid from direct action on 
the medullary centers (Fig 6) 

These experiments show that In spite of the 
supposed sdectiMty of no\'ocain for sensory 
and vasomotor nerves, the peripheral motor 
nerves (phrenic and mtercostal) and even the 
resplratorj center are effected by volumes suf 
fiaent to reach them and definite changes in 
respiration resulL We have already shown 


that the fall in blood pressure is not dependent 
upon changes m re^nration Likewise the 
changes m respiration are not primarily de- 
pend^t upon the fall m blood pressure and 
resulting amcmia of the brain as claimed by 
Labat, Koster, and others for the character of 
these changes is definitely rdated to the pro- 
gression of novocain from below upward- The 
changes m blood pressure and respiration are 
concomitant phenomena due to the action of 
no\Ticain on all nerve structures which it 
reaches- That there la an interrelationship 
between blood pressure and respuration cannot 
be denied — a marked fail in blood pressure 
may cause anemia of the brain and secondary 
effect upon respiration (low position of head b 
mdicat^), and complete cessation of respira 
tion does cause a fall m blood pressure after a 
prehminary nse due to anoxemia, but these 
are late effects and follow the primary changes 
due to the action of novocain itself We are 
not, therefore, able to agree with Koster and 
others that novocain may be oiculatcd about 
the cervical and medullary regions with safety 
and believe that the greatest safety in spinal 
antEsthesia may be obtained by confimng the 
solution below the midthoraac region and 
that operations above the diaphragm under 
Bpmal anicsthesia are dangerous chiefly because 
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of tiie effect of novocim oo the re«ptratory 
nerves and medoHiLry centen. 

Qinuai The fcilowin^ clmlctl caae Dhu- 
Uatea the danger* of high aottthrria 

Un S tfed 70 TAo, bad an Isterpoddcci epet 
for c^oeele tad oteilae proUpaa. Sfdna] 
wu obtain^ by tottitt of joo mflTliTama 
0^ aeocaiae fa j gni^,- >pfn«t 

Sold tad bisected lata fitM lumbar lateapaca. 
Padou vaa Immediately placed la tbe donl 
Utbotomy poaldon viik Iks ks^ Issrtrtd. The blood 
pretnre b^ore tofectlon vu 160 tyitolk aad 90 
diaMoBc Ten miutea alter ia)ectloQ U had laDa 
to 80 ayitoQc and 50 (jQt the patlsit'a 

ceseral coocStka) wu (ood andthe rcfpbatun qoito 
normal frcept for the fact that ft wu more dla 
phiifinatk In dtaiacter Fin teiti ihowed that 
cntaneou K^^^ reached to tbe fiat 

tKiiT»rtr ■f f mgnt- Tco mhuita latCT the blood 
preti re wu about the aame, 75/45, bat tbs cntane- 
ooa anwathfiia bad reached to tne not cerrkal tef 
and the leaptntlona were alomr and more 
■haQow Five mlnutei after tl^ the respbadoDS 
uddoily ttopped, the padait beaunecranotlc,and 
the blood prenore cDold not be recorded. Tbepolae 
wu feeble and iknr and toon coold not b« roUm at 
alL Tbe heart aonndi coold not be beard Ardfidal 
reapbadoQ wu Immediately Insdtnted. Strychnine 
solpbate pains 1/50 and ahdia-lobdln ftalnt i/io 
woe gl rai hypodonnlcally and adrtnamie ^*1000 
solndan) t cnUc cCTrimrtCT wu injected cSrectiy 
Into tbe heart. Sercral mlmrtes later the heart 
OTTTwlt coold be oot ^n<^ a feeble poise conld be 
Mf. After aboot 15 mlnntesof ardfidu nopliation, 
the patient took a few spontaneoos breaths which 
fiaditally inoeased is rata and depth anlll her con 
oldoo wu apparoidy nonnal ■f*iri- 


A odcful itudy of tbii cue alunn the typical 
p t c i g T csaJ ve effects upon the rtspirmtoiy mech- 
amim seen In oaix laboratory cipexnDent^ 
fff*t a change to abdominal breathing to com* 
penaate for loss of Intercostala, tha uter 
ference with the abdominal breathing bv pa 
rtly^ of tbe cerrical BegmenU (phrenla) and 
even poa^e effect upon tbe znedoUaiy ctn 
ten (altbough this would be rdatlTely unim- 
portant tinn aB the peripheral respiratory 
nerves were already aJffected) It la to be 
noted that there waa an early drop b blood 
prtasore (50 per cent) but that this was com 
patflJe with good respiration (though modi 
fied) and good general condition showing the 
indmndence 01 changes in blood pressure and 
reeparatiDa. FurtbenDOre, the blood pressure 
remained about tbe tame on til the respiratloos 
ceased entirely when It became fanperceptlble 
due to the anoxemia oi the medulla or pos- 
sibly to direct actions of novocain upon tlie 
vaaoconstdetor aa wdl as respiratory centers. 
Until that time however the bk»d pre ssure 
had reached its mniiinom fall due to pen 
pheral vasodilatation and this correlated well 
with the level of cutaneons anraffirsia to and 
above the ffrst thoracic segment That the 
bead waa already down when the respiratory 
difficulties began gives farther evide^ that 
tbe Utter were not due to of the 

meduHa resulting from fall In blood pressure. 
It U Interesting to note that altbough there 
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was some fixation of novocain cariy, this was 
only partial and the effect continued to spread 

upward for 30 to 35 minutes after in3ection It 
has been our observation that in older patients 
with sderotlc vessels and high blood prewure, 
the fall In pressure is apt to be iharper and 
more intense than m younger patients with 
clastic veas^ and lower blo^ pressure TBs 
docs not contra indicate the use of spinal 
anaesthesia In older patients but necessitates 
the use of greater caution and the rcstnctlon of 
the anesthesia to lower levels The recoveiy 
of this petient must be asenbed to the arti 
fiaal respiration instituted, smee the essential 
cause of the reaction was respiratory failure 
and restoration of breathing was all important 
for recovery However, the use of stimulants 
may have had some additional favorable 
efiect adrenaline particularly stimulating the 
waning circulation 

EFFECT tTPON DtTESTIKAL UOtTiCENTS 
AND TONE 

It has long been obscr^'cd that spinal anc5- 
thesU gives the greatest amount of relaxation 
m abdominal operations This is no doubt due 
jn part to the great muscular relaxation of the 
ab^tninal wail and to the absence of violent 
reqnratoiy movements, but the condition of 
the intcstme itself is of very great importance. 
It has been noted that the Intestine U usually 
collapsed and free of distention a condition 
which has been of the greatest advantage In 
difficult surgical procedures The basis for 
this condition has not been so clear though 
generally regarded as due to porolj'sis of the 
pregan^iomc s>Tnpathetic fibOT in the roots 
of the fifth to the twelfth tboraac spinal nerves 
(splonchnics) Ochsner and Gage (1930) have 
shown a temporary cessation which is fol 
lowed by hyperactive movements and in 


Ffe 9. The effect tjpoo fatestlotl movemeot* aod tone 
tJ ■ inmhartnhrtf rhrvi M InJecdoQ of 0.15 cuWc centimeter 
of a per cent novwain metbyitsm bltie lohitioa. Dye 
nsiched to fooilJi tboisdc •egs^t. RsbblC 

Rabiil J7 Weight a kflogrami, Awesthcais, a 
grams urtiiane, A soft TobbCT csthttei was inswled 
lalo the ractum for a distanct of shout 6 Inches fixed 
with s purse Struig suture sad teslcd with coHodioo. 
The free end was connected with sn sir tstnbour the 
lever arm of which wm made to wnte upon a kymo- 
graph. After s record of the normal Intestinal move 
menu and tone was obtained, 0^5 cubic centimeter 
of 3 per cent novocain colored with methylene blue 
was Injected Into the subarachnoid space through 
an upw lumbar laminectomy wound. After a very 
abort latent period, there was a marked increase in 
the frequency and inteniity of the intestinal merve 
ments mth a raeral Increase In tone fPlg 9 ) At 
postmortem the anesthetic solution was found to 
nave reached to the fourth thoradi. segment. 

Jiatbii 19 Weight to 3 SskBograms Anesthesia, 
3 S grams urethane Artificial respiration. Tam 
hour was arranged as In preoMllng eapenment Both 
^lancbnics were Isolated hisi below the diaphragm 
After a record of normal Intestinal movements and 
tone was oblaineid, the left splanchnic was cut This 
was foflowed by very little change Ixi the record but, 
when the right splanchnic was severed there was an 
abnosl munedlate Increase in ficquenCT and intensilv 
of movements as well as tone. Injectfon of o 3 cubfc 
centimeter of 3 per cent novocain colored with 
methylene blue Into the subarachnoid space was 
followed by a still greater increase especially in 
Inlemfty of contractions (Fig. xo) Postmortem 
examination showed that the novocain solution had 
reached to the sixth tboradc segment 


creased tone after cutting the ^lonchrucs 
They have also found a sjtnilar effect from 
inal anicsthesia reaching about the origm of 
e splonchnics. 

Pithing the cord In our experimental rata 
was followed by a marhed Increase In the rate 
and amplitude of mtesUnal movements as well 
as a general increase in tone The foDowing 
ore protocols of typical rabbit cipenmenta 
UlustraUng these points 


These experiments show that gunal anjcs- 
tbesJaaLffects intestinal movements in the same 
way as cutting the splanchnics and that the 
effects must be due to paralysis of the pre 
gangiloaJc fibers m the nerve roots of the fifth 
to twelfth thoracic segments from which the 
qJanchnics take origin The additional ef 
feet produced by spinal amcsthesia after the 
splanchnics arc sectioned Is due to the fact 
tiuit the section of the latter is of necessity 
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Flf. lo Tudnx ihcrwtnf (be ttttct Boa tolotlaal novcmcfiU 
aadtoMofcaUfaf tk(MtKKlr((htifiuc£fika,r«ipectirt}x foDoved 
bf t aabwadtsaU inJfOkia cable cndisater et t p«T 

cant kmxaiB mcUiTktM bkw wtatlen. Dto rwebad to lixtli tboradt 
Kp amt lUbUL 


incomplete wberens iplnAi apratbfjii. cttchea 
■II tbe fiben below ita upper level. Because 
of this actioD on the Inteatinal tract, ^Inal 
aimtbeiia is not only advaota^eoos ferr ab- 
dominal operatioDS but may be used tn tbe 
treatment of paralytic Oeus. 'Hils method 
has often bees snccenfol after other measorea 
have failed to control abdominal distatloo 
— eqsedaJly poatoperatire distention 

nonasT ajo coircxtrtioKa 

2 Subarachnoid injecticn of novocain db- 
•olved in qilnal fluid nrodnees a convenient 
and aadsfactory anesthesia for operations of 
tbe abdomen perineum, and lower extrem- 
ities. 

1 Tbe height of anrstheala is dependent 
upon tbe volume and concentration of tbe 
station the rate of ioiection, tbe posltkiQ of 
tbe patient and, to a leaser degree tbe site of 
injection. 

3 No definite levrfs for ipedfic volumes 
and coDcentiations will hold for all patients 
bat, by varying these two factors, the ten 
dendes of spread can be antidpated. 

4. In general, tbe use of 150 milUgnucs of 
novocain dissolved in i cobTc centimeter of 
spinal fluid for work in tbe lower abdomen 
peilnemn, and lower extremities andioomflll 
grams In i to i coble centimeters for work in 
the upper abdomen are moat satisfactory The 
duratira of antestbeca Is directly propcotional 
to the concentration and Inversely propor 
tkmsl to the spread. 

5 The fall in blood piessme is dependent 
upon paralysis of tbe vasoconstnetor nerves or 


center and not upon respiratory depression — 
at least not ontfl the latter hu ceased en- 
tirely Adrenaline and ephedrine, acting upon 
aympatbetic myoneural ^ctioni, are efleedve 
means of preventing and combettog this £aD in 
pressure. Keeping tbe head lowmed during 
a n t e stbesia is important lo maintaining tbe 
blood supply to tbe mediina when the pr essure 
is low but if only of aecoedary importance as 
far BJ changes in respfratlcm are concerned. 

6 The cause of death following spinal ancs- 
tbeda is primarily rc^sfratory doe to action 
upon tbe peiipheraJ respiratory nerves or 
upon the mediJlaiy center The most effec 
tive treatment for respiratory faHore is artlfi 
dal respiration, although drug Bthnolants may 
be of some value. 

7 Spinal amEstbeila is a safe antesthesla 
when l^t below tbe ierd of the mid dorsal 
region. 

8 Spinal anratheiia causes an increase in 
intestinal movements and tone due to pa 
ralysis of the pregangUonic sympathetic fibers 
(enfanchnlcs) wUch carry the majority of 
innibitoiy impulses to the intestiae. Thisfact 
may be used clinically In tbe treatment of 
paralytic ileija. 

W« villi to ttk* tUi mporttmlQr cT xpru i tn t Mr sp- 
ondtUoa to Ui Iru D Fuopmth lod lit. Bovud 
Blact, Co&s* si UvBdM, TJ il i’c ii tty ot Nrtmlo, far 
tltfit vilssUa untuco lo vn^ 
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FACTORS WHICH DECREASE RISK IN OPERATIONS ON COLON 
AND RECTUM 

O-AUDE F DDCOH UJD ami JAMES T PMESTLEY 1U5-, JUcKmn MiwraoxA 

lKTaMWWs«T l^ltenOtth 


I N die treatment of caranoma of the cokwi 
and rectum, one inevitably finds that the 
condltjon unfortunately ts oot selective 
only flTDOpg penons best ibie to undergo a 
major aotgtcal procedure but that the eelec 
tion h indiacrimtnatr, Suffice to aay that at 
least one factor tn a low mortality rate la di 
rectly dependent, tnt on a wcQ d^ned *r»fvH 
ardlxcd technique for operating on growths io 
certain rituabims, but on the ^01 W and }udg 
ment of the aurgeoo to detertmue the patient • 
conditsoQ and be guided br It to select the 
type of procedure lulteo for the pardoilar 
caw 

In recent years operations on the colon and 
rectum although ctOI fraught with many ud 
desirable features have been acenmpMshed 
with a degree of proficiency which matenaOy 
enhances the prognosis m such cases. The 
operative mort^ty u weD a» the morbidity 
has been reduced matezianr However tm 
my nature of the pathological rh»ngp*, osu- 
aliy malignant encountered in these cases 
and the ste of the lestcoi in a beavSy con 
tamlnated and infected bowel precludes the 
poaaftnlltj of obtaining rewilti enmparahie 
with those obtained In the uoper part of the 
gasiro-mtestinal tract where the hacletial con 
tent is lc» nrofuse and many of the lerions 
are benign Mtnv years bm Cushing demon 
strated that the hactrrl^ contest becaine 
greater In the more distal portioQ of the In 
tcstinal tract, and reached its mstimum in 
the terminal portioD of the fleuro Ifooecoo 
aiders oolv malignant condltiOQs of the i^ipcr 
and lower parts of the abmentary tract, the 
pcrcoiUge of operability and end results of 
carcinaina of the cdon and rectum do not 
sufier by companxn with neoplasmi of the 
stomach and small althouih thh 

may not be equally true of immediate oper 
adve mortabty 

Many Individual factors have contributed 
to the Increased iafet> of present dav treat 


roeflt of coloalc and rectal Icasons. A few of 
the more important factors may be divided 
Into three groups pre^jperative operative, 
and poatoperari^ 

PRE-OPtlATIVE TACTOM 

In casta In which the symptoms point to a 
possible leskm in the colon or rectum. It 
should be remembered that the admlnistmUcn 
of banum by mouth makes a serious condiboo 
more eerioua. Leskms of the large intestine 
and rectum rarely cause crtTuplfte obstructioo 
partACulariy those of a malignant nature. How 
ever partial obstructioo la wlmmt InvarUb^ 
present m fact it U usually because of thu 
mechanical interference with the motor mech- 
anism that symptoms develop If barium is 
administered or^y in such cases, u is ofta 
done complete obstrocrion may be produced 
the very thing one strives to o\’ercome. Fig 
ore 1 u {Hustmtlve of sodi a case Tbe 
was in the descendjog colon. Banum was 
given by mouth and cnmpkte obstructMn 
occurred soon afterward, hoterostomy wu 
neceasarv to sere tbe patient t Ufe. 

An aerogram adords superior vmialization 
of the coion, and if a les^ is found to be 
present obetruetkm may be obviated In 
making tbe aerogram an enema of thin barium 
IS given and the patient ts allowed to expd it 
immediately as tnorou^y as poolble. Then 
by means ot a small b^ synnge air Is intro- 
duced into the rectum until the colon is slight 
Iv distended The procedure is carried out 
muler direct finoroacopic visoaUxahon it will 
be found that suffirWit barium wQl adhere 
to the mucosa of the colon so that a leskm. If 
present, Is emdly discernible. 

If a leakn of the colcm or rectum Is suspect 
cd a cartful digital examination sboold al 
ways be made AH hasnns of tbe rectum and 
many of the lower part of the sigmoid can be 
felL CkxaskmaHj a ledon of the middle of 
tbe Sigmoid becotnea intussoscepted and can 
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be felt by the eiamming finger Proctoscopic 
examination serves to identify lesions of the 
lower part of the bowel withm 24 to 28 centi 
meters from the anal margm, and their gross 
appearance m most instances makes It pos- 
sible, as a rule, to determine their nature and 
extent. A specimen should be removed on 
proctoscopic examination for microscopic 
study, because m many Instances the grade of 
mahgnancy with other factors may be of value 
in dctcnnining the type of surgical procedure 
to be earned out The roentgenogram fur 
nishes tangible information concerning the 
situation and nature of lesions higher in the 
rectum. 

To facflitate transfusion should it be neces- 
sary, typing of blood should be done m all 
cases in which surgical lesions of the bowel 
are present. 

After the diagnosis is established, 3 to 5 
days’ hospitalisation pnor to operation is ex 
tremelv desirable During this time particular 
attention is given to the general condidon of 
the patient and to the proper preparation of 
the abdomen and colon. A diet hi^ m carbo- 
hydrates and low in reaidae is recommended 
M effort is made to establish a reserve of 
carbohydrate energy which wGl be readily 
available for the first few days following oper 
adon A generous supply of fluids is likewise 
advisable. Frequently, If pronounced aruemia 
exists, especially in the presence of a growth 
in the right half of the colon, one or more 
transfusions greatly mcrease the general forces 
of resistance. 

Vaceme (strcptococa and colon bacilli) u 
administered 3 days before operation as a 
routine thus permitting the proper interval 
for the optimal extent of mobiUaation of the 
peritonefd defensive forces pnor to operation. 
In prepanng the bowel itself an mitial mild 
cathartic, that is, atrate of magnesia may 
be advisable m some cases Ihinng the 48 
hours pnor to operation, a low residue diet, 
and warm ene m as, twice daily, of physiologic 
saline solution aid In emptying and cleansing 
the bowel on the morning of the operation. 
Generous doses of paregonc may be given 
during the first 1 2 of the last 24 hours before 
operation. In c%’ent the saline arc 

inadequately expelled the colon is aspirated 


in the mommg before operation Care should 
be taken to have patients void immediately 
before operation A filled unnary bladder 
does not mcrease the visibility m operating 
m the pelvis. 

OPERATTVE FACTOHS 

There are numerous and diverse factors, 
from an operative viewpoint which may con 
tribute to the safety of the patient suffering 
from a growth In the colon These factors may 
be divided into two ttihiti groups those in 
volving surgical judgment, and those con 
cemed primarily with surgical technique. 

In the first group, the most important fac 
tor IS the choice of operation, this is of par 
ticular significance m cases of lesions in the 
left side of the colon and in the rectum What 
might be the Ideal operation for a robust pa 
tient of middle age would likely prove too 
strenuous for one less sturdy and of eqotc ad 
vanced years As a rule, a fine balance must 
be drawn between the desire to f>erform a 
radical operation which offers the best ulti 
mate prognosis, and a less extensive operation 
with a lower initial mortahty and less chance 
for cure. The eipenence and ability of the 
sur^D and his familianty with this field 
should influence the decision 

In dealmg with lesions of the tectum and 
rectosimoid, the choice of operation ordi 
narfly Les between five different procedures 
local exasion postenor resection, with a sacral 
anus colostomy and postenor resection (one 
or two stages) combmed abdominoperineal 
resection m two sta^ or combined abdomi 
nopenneal resection In one stage, as advocated 
by Miles. The main pomts to be considered in 
sheeting the proper operation for the indi 
vidual patient are age general condition 
grade of malignancy local extent of the 
growth, and the experience and ability of the 
surgeon In cases m which patients arc par 
ticularly debilitated and of advanced years, 
and the grade of malignancy is comparatively 
low (1 or 2) treatment by radium and roentgen 
rays may be earned out. If after 6 or 8 
months examination reveals a marked de 
crease m the size of the lesion a surgical pro- 
cedure which enables the contmuit> of the 
bowel to be re-established may be attempted 
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Tlie more radical procediire* which favor euro 
may be employed as a routine In a given case 
imlen contra-lndkated. Malignant lesions 
graded 4 fortnnat^ imcommon in this dtu 
atloQ, am not lultaHe for operation however 
the surgeon Is loath not to attempt radical 
removal because occasionally such removal 
may afford the patient many additJonal yeara 
of comfort. 

In cases of growths of the descending colon 
and Bgmold, the choice of operation Is osoally 
betneen obstructive rcsecdon, a MTknttcs op- 
eration or some typo of modiffed anterior re- 
aectioQ Pmnaiy reseetjon with end-to-end 
anastomosb is prohibited by a high operative 
mortality The MIkulia operattoi dthoogh 
perhaps the safest procedure from the point 
of view of immediate recovery may not entail 
widespread removal of the node bearing area, 
and may be followed by local rec um nee. 
Howew manv patients are alive 10 years 
or more fofiowmg reaectfon by this metfiod. 
Resection also affords by far the most deilr 
able palliative procedure If it b performed In 
the face of extessloa beyond the cite of oper 
atioQ For leskias of the transrene and de 
colon obttmctlve resectloo, as de- 
scribed by Rankin, Is deserving of considen 
tion. An accompanying caccostomy is ohen 
of value Cardooma of the cecum or ascend- 
ing colon IS best removed by Oeocolostomy 
either as a preUmmary piocidure to or as- 
sociated wltn resection of the dght half of 
the colon, The two stage procedure in most 
cases Is probably the inser If death occurs 
following a one stage resection one am al 
wa^ realise In retroroect, that a procedure 
of less magnitude could have been aoopted. 

The selection of an anesthetic agent b ever 
a moot qnestlon and to some extent Is de 
pendent on the fadlitles immedlatdy ava 3 
able. For perineal work, a sacral block b 
practically ideal If the p^toneom b opened 
the patient wiH expenoKe wtme discomfort 
for which a small amount of gas may be ad- 
mlnbtered. Spinal anesthesia has the advan- 
tage of affardlng complete relaxation az>d 
■by rim of pfritfalsb for several hours sob- 
sequent to operatfciEL. If there b too moch 
tractioo on the mesentery naoseo or straining 
win occur which to some extent overcomes 


these advantages. This ansathesla b consid- 
cred advbable In the presence of pulmonary 
cmnplicatlon or when operating on excessively 
obese patients. It Is less salted to patients 
with marked hyperteoslofi, arteriosderoeb 
extreme nervous instability or to those of 
advanced years. If rcinal analgesia b coo- 
teanplated proper preumlnary medlcatlan by 
mouth b partimilariy advantageous. We use 
pentobarbital sodlam, grains (ar gram) 
the night preceding cmeration and a abnllar 
amoimt one boor oe/ore operation supple 
molted by morphine gram ^ (ox>i gram) 
with atropine sulphate grain 1/150 (aoooi 
gram) A properly administered inhalation 
amesthiMU with Induction of nitrous oxide or 
ethylene and ether for maintenance still re- 
mains difficult to excel in many cases. As 
with most variable* in surgery It b unwise 
to permit the use of a given ansarthedc as a 
roatinc for a certain operation, and thereby 
fadfvfdoalue a teebmoj procedure In prefer 
ence to IndIvidualMng the patient 
The general plan of itaedlng the colon and 
lectum in two and occaskmalJy In more stage*, 
in contrast with primary resection, has 
edved and has merited cemriderahJe attentkn. 
The advantages of thb plan especially If 
operaticQ is perionned on a deblutated pa 
Pent, arc numerous. The shock and severlW 
of the initial operation ire greatly redneei 
At the rime of the second operarion the pa 
bent has, to some extent, vaccinated himself 
■gainst sobseqnent insults of peritoneal con 
tamination hlany rim^ t gr ow t h densely 
adherent and ffx^ when first encountered 
win become sufficiently mobile during the en 
suing few weeks, because of rtcesrion of sur 
rounding Inflammatoiy p rocess es, to pennit 
reaectkm without widespread dissection and 
tnuma. The patient b not sufieiing from the 
effects of a Icmg standing partially obatxuct 
log lesion and b therefore in the best possible 
condition at the time resection b pjerfonned- 
Thc rime between the stages of operation may 
be varied accordinr to the general condition 
and age of the panent and also the smooth- 
nea of convalescence following the fntrid 
operatkxD A patient whose general health 
b good and irao r ecoT c ai ra^dJy following 
the primary surgical peocedore, wtdeh U ttsu- 
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afly decompreasion in one form or another, 
may well be kept m the hospital for 3 to 4 
weeks, when the second stage may per 
formed safely If patients are of advanced 
age perhaps with comphcations during con 
valescencc from the first stage such as a pul 
monary infarct, phlebitia, or parotitis, they 
should be allowed a more prolonged (4 to 6 
weeks) period of rest before resection is under 
tnVi>n On the other hand, in our enthusiasm 
for operations in stages, a number of com- 
paratively young and sturdy patients arc 
probably d^ed the privilege of primary re- 
section, with the resultant advantages of im 
mediate removal of a malignant growth and 
shortened stay in hospital Here again, surg 
ical judgment and consideratioa of patients 
mdlvidu^y should be paramount Occasion 
ally we find unexpected extension of a tnahg 
nant growth at the second operation, even If 
only a few weeks have elapsed This is unusual, 
and is most prone to happen among young 
persons or those who harbor a highly roaJig 
nant neoplaanL Initial extirpation m su^ 
cases is most desuable and usually feasbte 
If, for any reason, the growth is not primaniy 
removed its ablation stKiuld be postjxmed no 
longer than is absolutely necessary 
Various problems arise at the time of oper 
ation which demand careful consideration and 
judgment on the part of the surgeon if the 
patient is to have the benefit of aH poasible 
factors of safety Prommentiy, m this regard, 
arises the desire to perform some type of 
obstructive operation for lesions of the distal 
half of the colon fn the presence of distinct 
evidence of chronic or even subacute obstnic 
tion When acute obstruction exists there is 
no question but that immediate and simple 
decompression should be the procedure of 
choke E\Tn when the obstruction is chronic 
primary resection, although it may appear 
desirable, should not be performed In the 
presence of a thick walled and somewhat 
dilated colon thought should be gi>’en to 
drainage and physiologic rest for the mvolved 
segment, with ^ thought of resection post 
j»Ded to a subsequent date It is often a 
great temptation to overlook this considera 
tion when one encounters a small, enrircling, 
freely movable growth, but strict adherence 


to this plan will usually aSord far supenor 
results, A hlikullcz operation can often be 
earned out safely under such conditions, bow 
ever, the mdications for this operation are 
limited 

CiBCostomy is often a life-saving procedure 
“Blind csecostomy” finds its greatest field of 
usefulness m the rehef of acute obstruction of 
the large bowel, of unknown site and etiology 
If the portion of the ctecum brought out of 
the abdomen is waDed o0 from the abdominal 
mdsion by means of vaseline gauae it may be 
punctured in 6 or 8 hours with safety and the 
cnticaHy iU patient can be restored to com 
parative health preparatory to adequate ob- 
servation, and subsequent surgical procedures 
can be directed tow^ cure. Acute obstnic 
tion, if the patient is of advanced years, de 
veloping suddenly, Is usually caused by a car 
dnoma of the colon dist^ to the hepatic 
flciare The obstruction mav not be complete 
and may be partially alleviated by gmtle 
imgations In certain other cases, usually m 
aasodation with more or less extensive snig 
ical procedures on the distal half of the colon, 
the estab ishment of a saie^ valve, m the 
form of cecoetomy, materially reduces the 
nsk of operation If there is no such opening 
in the cacum, occasionally postoperative ileus 
or temporary obstruction will develop and, 
if It IS not relieved, will result m such marked 
dilatation of the bowel that the intestinal 
musculature apparently becomes paralyzed 
and unable to restore the bowel to normal, 
altbou^ the original etiological factor for the 
dfiatation is removed later Likewise when 
the right half of the colon U resected m a one 
stage ojieration and fleocolostomy xs per- 
formed, it IS wise to establish temporary 
ileostomy at the same time, otherwise it may 
become necesaaiy as an emergency procedure 
under less desirable conditions. 

The advisability of draming the operative 
Site following various surgical procedures on 
the colon may usually be deaded without 
difficulty, according to certain general surgical 
procedures When large pockets are left be- 
hmd, even after complete peritonization, as In 
resection of the right aide oi the colon, It Is 
Wise to insert a sm^ soft rubber tube to per 
mlt subsequent discharge of collections of 
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fteroni matenaL Likewiae, if there has been 
gross cQDtiinirmhon, drainage of the involved 
area U most desirable Vaghial drainage may 
•omctimei be earned oot to advantage for 
eiainple In cases of total colectomy The 
drainage of posterior wounds foUowujg a 
emon of the rectum can wcH be reduced to a 
rrnniinum as large packs of gaoxe left to 
jdace for several days merely prev en t ade 
quate drainage and promote lociJ abaorptlon 
of toiic matcnal If thcK wounds are prop- 
eilv cared for after operation, we need not fear 
colIectkiQS of toxic material In pockets which 
arc so frequently canted by local areas of 
rapid healing 

In the aecond group are numerous factori 
pertaining to actu^ operative tcchnicrae which 
tend materially to reduce the hanrti of surg 
erv Although technical maneuvers vary In 
details with each indiyidoal operator certain 
general princtoles are equally applicable m 
everv surgical attack on the Urge bowcL 
Prominent among these principles Is the policy 
of reducing to a tnlnlmuTP the handling of any 
growths of the colcm All tumors of the colon 
are heavily infected, and the organlama and 
products ^ Inflammation are not limited In 
tbeir extent to the muooat but tend to mvade 
the wall of the bowel and adjacent lymph chan- 
nels Handling or trauma of any deaoiptkin 
promotes direct contanunatlon of the serosa 
and surrounding pentonenm, even though the 
bowel Is not actually tom. It Is partially for 
this reason that in performing combined tb- 
dominopenneal resection for cardnoma of the 
rectmn or rectodgmoid, many surgeons con 
lider it advisable first to mobiliie the rectnm 
posteriorly mrase it m a sterile rubber gkive 
and then open the abdomen to complete the 
operation By performing resection In this 
ieqoence, moHllatloc of the hl^y Infected 
portloo of the bowel In which growth is 
situated Is all done citrapcntoncally If the 
growth Is Intra-abdomlnal, all e^iloratlon 
should be done first, and then the operative 
ste should be packed off from the remainder 
of the abdomen Ust of all attention should 
be directed to the growth itself 

Before mobiluatioa of any leaioci of the 
rectosigmoid or sigmoid the Idt ureter should 
be Identified- Although frequently this may 


wm superfluous, nevertheless as the dusec 
tion is continued, even the most eipenenced 
Burgeon may hesitate joBt in time or a little 
too late to avoid this Btructure Only rarely 
does the right ureter become Involved In the 
region of growths in the colon however when 
the pdvis is filled with a densely adherent 
mass, accurate locallxatioo of the right ureter 
IB not a wasted gesture 

Great has alwaya been placed oo 

the paudty of the Wood supply to the colon. 
The Importance of maintaining adequate or 
eolation in any surgical procure on the 
large bowel has been stressed frequently and 
many calamities have been credited to fafluro 
to oMcrve this point The recent excellent 
work of Steward has shown that the arteries 
to the colon are far more constant than was 
prevloosly supposed although there may be 
some vanatiOQ in the course of the branches. 
One rimple rule soJlcts to obviate most di£ 
culty in this regard After the observance of 
ordmaiv anatomical facta, one need merely 
determme, by cloae observation the pnaence 
or absence of pulsations in the vessels supply 
Ing the segment of bowel m question There 
pWatiOQS are readily seen, If are present 
and afford positive proof of arterM drculation 
in the region where they are visuallaed. If 
they cannot be found further resection is 
generally indicated 

Acanate peritonixation of all raw sorfacea 
ia Important it ia, of cimrse a cardinal aorg 
leal principle regardless of the intra-abdom- 
inal viscui to be attacked. It Is of particular 
importance in the formation of a new pento- 
neum of the floor of the pelvis after the com 
fdetiofi of a combined abdominoperineal re- 
section as weakneaa in this diaphragm may be 
most diaaatroui. Accurate pentouizatioD is 
also essential following resection of a lesion In 
the right side of the cWon or In the sigmoid, 

POSTOP ZI LATIVE TACTOIS 

Patients Bubjected to surgical procedures 
on the colon are prone to have at a group a 
more disturbed postoperative courae than 
those on whom the average laparotomy Is 
perfonned and for this reason they require 
more careful poatoperatlve toperviaion Here 
again, adherotce to certain general prtnHpJi** 
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affords the greatest number of satisfactory 
resuits. 

Dunng the first few days the abdomen must 
be hept quiet. To accompbah this, as well as 
to relieve pain, morphine rosy be used Uber 
ally for the first 48 hours It is usually safer 


as a routine method of supplying an adequate 
intake of fluids seems inadvisable The ease 
with which these solutions are prepared and 
administered has augmented their populantv, 
and although they are a great boon in manj 
cases, their promiscuous use may cause un 
desirable effects They are more likely to pro- 
voke uniavorable Teactiona If patients are 
obese, have short necks, hypertension and 
arteriosclerosis, weakened myocardium, or in 
the presence of considerable infection If 
there has been evidence of phlebitis throra 
hosts, Or pulmonary infarcts, solutions should 
not be given Intravenously The ideal solu 
tjons have been found to be physiologic saline, 
j or 10 per cent glucose, and s per cent glucose 
in physiologic saline 

Occasionally, when the patient’s resistance 
has been lowtr^ by a few difficult postopera 
tive days, transfusion of blood will often ef 
feet a surpnsmg turn for the better This may 
be repeated as indicated 

In the treatment of ileus, hot stupes, pitui 
tory extract or physostlgmmc or at times, 
acetylcholine have proved of some benefit 
Most patients respond to this treatment, al 
thou^ sometimes enterostomy, even In the 
absence of actual mechamcal obstruction, is 


not to give fluids bv mouth untD gas is ex 
polled from the bow^ The administration of 
small quantities of water bv mouth is begun 
usually 48 to 60 hours after operation WTien 
the patient Is taking nothing by mouth, and 
even after fluids have been starts cautiously, 
the mouth should be kept rnoist and clean as 
on aid m the prevention of parotitis, which 
seems especially prone to affect patients sub- 
jected to operatiotis on the colon During this 
interim the fluid balance is maintained by 
means of hypodennod^Tiis of physiologic so- 
dium chlonde solution and occasionally with 
intravenous mjections of a 5 or 10 per cent 
solution of glucose The fluid should be od 
inmistcrtd intruvenoualv cautloualy and riow 
I> , one liter of saline solution should require 
I hour saline and glucose solution s hours 
and given under the direct supervision of a 
physioaxi In recent years the popularity of 
intra\'enous injections has increased tremen 
dousl> but not without dirt as well as bene 
fidal results The use of mtra\'cnous solutions 


Indicated and afford* satisfactory results The 
intraspinal injection of procame has in many 
instances been dramatic m ita relief of Heua 
It should be ednumstered, however, before 
process has reached ata^ producing shock 

The etiological factor of parotitis which 
so frequently develops following operations 
on the colon remains undetenmned although 
the treatment of the conchtion by the early 
application of radium is most satisfactory 
Oxasional repeated apphcatlons axe neces- 
sary but after the proper amount has been 
administered the swcHmg disappears and sup- 
puration docs not occur Ro^y the same 
type of inflammatory process is seen In the 
submaxillary gland Pulmonary cardiac, un 
nary and other compUcationa when they 
occur, arc treated much the same as they are 
folloidng any type of surgical procedure 
smatAB-Y 

Careful pre-operative study and adequate 
preliminary preparation of the c»lcm, ab- 
domen, and general metabolic reserves cn 
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hirKC tbe Burpcal pro^oelfl m aud of m«Hg 
oant Icsjoa of the krm boweL Tbe consfdeni 
tn II of patienti InmvidutHy which cnUfls 
thi judiofll sdectkm of operative procedure 
an i tbe proper technique for iti coraomma 


tlon 0 an esGeotial prerequisite for utufac 
toiy resulta. Intelligent postopciabN-e care, 
bawd on an accurate appredatkiQ of the al 
tered pathological physfology adds further to 
the patient i safety 


STUDIES ON THE IhaiOBILIZATION OF THE NORMAL JOINTS^ 

UX)N\RD W EL\ UD A-ai ilERRILL COLEM-\N ilENSOR, M D Sue Feamojco, CumMA 

DqutBMt W Ortkapate tmw'T V M mw Ly Utdxm] IcWal 


W ITH the adNTnt of the modem 
treatment of fractiu«, much has 
been written concerning the prompt 
res iration of motion and eniuing lack of Joint 
km lation resnlting from the e^y mobDlxa 
tioi of joints. Th0 has been contrasted with 
stii less and loss of ixtouon frequently found 
m I how limbs which have been 6ja^ for a 
Ion period in a rigid dressing such as plaster 
of ) jjIs and the ^vocates of early joint tdck 
U un have dedared that disability periods can 
be bortened function can be mere qukily 
rest red and permanent disability can be les- 
sened il thdr recomrTwmdatioas are foEowed 
C'la\ Ra> ■Murray of New \ork, has written 
rrtensavdy on tl^ subject and states that m 
hi8 cases treated with eaiiv motion the penod 
of disability was matcriall) shortened 

•Mtbough a great deal of opinion has been 
\'Diced as a result of rJitiK-al observation ATiy 
little crperimcntal work has been done of re 
cent years to verify or disprove these obwrva 
lions. On the oth« hand, there are still quite 
a few mm of prominence who behrve that 
ImmobillxatloQ of a normal joint has little 
effect upon its structure and that the abo\-e 
mmlioned procedures frequcntlj do a great 
deal of harm and very little goocL They fur 
ther claim that when stiffness of joints does 
result it 0 because the joints that are un- 
mobfliied are not normal in character but are 
suffering from some pathological condition 
It is asserted bj manj that prolonged immo- 
bilisation of joints, already the seat of inflam- 
mation win tmd to cause chsnges that are 
difficult subsequently to eradicate This as- 
sertion seems to be based solely on clinical 


observation It Is the only hope of function In 
some <•**<**- In favor of the laA of damage by 
immobnization its adi'ocate brings forth the 
fact that the joints of chDdrcn can be immo- 
bfliaed for we ek s or months and when released 
from apparatus rapidly return to normal func 
iKjo wiuwnt disability 

Because of this coednsum and of paucaty of 
actual experimental work done upon tlus sub- 
ject we have made an effort to review and 
check the work that has been done and to de 
tennise if poasibie, just what pathological 
changes may occur m the expenmental animal 
following hnmobOixatioa. 

Carl Reober in 1874 showed in expeiimen 
ta] animals that certain deffnite changes oc 
curred from prolonged Inactivity He iiotcd 
that in the cartilage beyond the surfaces that 
are bsUtuaBv in contact large round car 
tiUgt cells passed by gradual acquisition of 
cefl processes mto s^dle shaped or stellate 
amnective tiwue corpuscle* of the synovial 
membrane. In 1909, P M 'Nathan speaking 
of jobt cartilage stated that it b a resistant 
Inert substance which stands a marked amount 
of Imtabon without noticeable change m 
structure when destrojTd it doe* not regener 
ate. TtdnM nnt rrhr hif inflammii tnTy (-hjin gea. 
Proliferation 0 only In response to function 
In igi6 Elv and Cowan m experimental 
work on animals, reported timilnr finding*. 
Nathan further notes that the normal laj-er of 
i-ascular conncctlvT tissue at the peripb^ of 
the joint where surface* are not In contact m 
creases when there is losa of function and 
decreases when there is an increase in func 
tloo 



EL\ AND ilENSOR THE IMMOBILIZATION OF THE NORMAL JOINTS 213 



Big r kft- Ptophdiy of i<rfnt ilwwlng Durna] pioltfcrabOD of the eirolix tJ»DC. 
Note the reledve iridtn of the joint ipece and the mooth outHne of the arttoilar 


F^i Do* 3 TheeTwTO*diioeQtbetweaithciutinihLricTf»£^ Note the rougb- 
enlj^ and ehec^esi In tf^ hytline evtOagc of the opponug joint uirfaca. 


The last authentic work to be done on this 
subjectis that by Wither MulJerm 1933 who 
made the following observations Only ex 
trcme grades of fixation give apparent dis- 
cernible changes and then only fidter a long 
period of inunobiliastioa The limitation of 
joint motion is first caused by shrinkage of the 
adjacent muscles and the capsular structures. 
In extreme grades of immobihration by means 
of skeletal traction and fixation of plaster of 
pans we find an apparent ingrowth of the 
connective tissues from the penphery of the 
jomt, growing to the pomt where the articular 
surfaces are m apposition This is similar to 
a condition which takes place m joints where 
an old dislocation has been uni^uced He 
also noted some thinnin g of the joint carb 
Iflge with a tendency toward necrosis and 
fibrous degeneration 

OUTLINE OF EXPEtniENTS 
For our purpose four adult dogs were se 
lected and imder anresthcsia their nght hind 
legs were immobQiaed m plaster of pans, from 
the toes to above the knee jomt These plas- 
ter dressings were retained for a penod of i to 
3 months The animals were then sacrificed 


and their ankle joints examined both micro- 
scopicalI> and mascroscopically In order 
further to control the mtuabon and give us a 
basis of comparison, a normal jomt was taken 
from a dog which was of similar a^e healthy 
had not been subjugated to this enforc^ 
inacbvit> 

In one or two cases the plaster was cither 
lost or destroyed by the animal on several 
occasions, but promptly reapplied before any 
effort hwij been made to utilize the jomt under 
observabon We do not believe that these 
complicabons had much effect upon the ulb 
mate findings, as under the microscope all 
ffpecunens showed certain defimte vanabons 
from normal. 

Observabon on removal of the plaster m 
some cases showed some apparent soft tissue 
swelling about the Jomt, but no attempt at 
ebabng the range of motion was made in 
order not to disturb an> changes that might 
have oa:urred which could be subsequently 
identified under the microscope. 

Dog I FebnJJLr> 14 X030, A Urye brlndle col 
ored male half weif and hilf police dog wmi giyec 
morphine sulphtte and aiueatlietlz^ with ether and 
the rhdit hind leg from foot to knee was put up In 
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phtfTofpuli \natiial* vufiTttmac}xfortb« 
pQipoie of btrlnc Uie do^ (Rtet lUtB the c«st bed 
Dm Kt Uercfa S ig^Oi net pluter drcMbf lo 
tfterooofi lUrch 13 1930 pluter vu reaeired. 
IMarcfa 31 1930, piaster auac oB AprO I lOM 
plaster rru renewed The knee was Ire^f movahle 
April iS, 193O1 the [faster was renewed The old 
one « as pam> chewed oS and there was aocne sweD 
ing just shore the eods of the casta Aprils! 1930 
di^ lost the plaster It was renewed ^ter 4 boon, 
and reinfoTe^ with tin Uolnf Then was woat 
raaDesson leg aodemeath cast Vristol powder was 
applied ^Ia\ lo 1930 dot km plaster again it aas 
ii p eH c d eariv In the raanunf aod he ctK wt d It oil 
again nert dar hlaj- is iqu dog was klQed with 
gas. N 0 sa riling was Dotk^ 

Dofj ilsrch 3 1930, a white adult male dof 
terrier type, aas anxstbeti^ with ether and a 

? lssteT-of-psjls cast mas spphed to the right ankle. 

lay s^ 1930 the dog was killed with chlondocm. 
No nrrillng was present In the right leg hot the left 
W showed considerable erdema Um the knee down 
The rrcIQng was due to bite In gndn br other dogs 
with resnJtant interference with the blood supple 
Tbe leg showed great extra vajatkm of blood 

Dot 3- Platen 3 1930. A tan brown female, stOI 
\iinng, bad a pkster-of-psils cast apf£ed to ri^t 
ankle, nsder ether ancstbeaU. Apru 14, 1930, tbe 
ttfig 1^ cast, which was renewed st i p-m- There 
was Bomt swelEng around the ankle and op lo a 
IocIm below the knee Tbe cast was lost again the 


aaae eTtning. April 15 1930 cut wu l eo e wed at 
8-30 a^ April ax 1930. dog lost cut at boos 
Then vusotaerwriUngtretiM tbe }olat New cut 
wu applied at 5 p.ai. Aprfl >9, 1930 dog lost cut 
and was killed with ewro^orm The knee wu 
subtly rwoBen. 

Do(4- klarcb ix 1930. A large long hatred 
black and white dog had a cast appura to the 
right Hod leg at the anl^ u In previous anl 
mats. April ix 1930, dog died This cast wu stll] 
faitact. At poatJDortem examinatloo do groas 
changes were noted on mspectloa. 

After fixation and deaJdfication sectioo* 
were mide of the entire ankle joint, showing 
both tbe talocninl and the takK^cancal arbe 
olatloos ftamed with brmatondin and eoaln 
Stuc^ of theie m all the anrmalt disclosed the 
foOowing hndingi. Tbe articular cartHiges 
*eem to be closer appftmmated the surface 
layer of the cartHage wu definite!} roughened 
and ahaggy ITie thickness of the cart ff age 
wu decreased at the point where the greatest 
pressore of the apposing articular surfaces 
o c c u rr e d In places Dctween the articular lur 
face* were fotrod isolated irregular harHis of 
fibrous tiasuc coatalnmg only a few cdls, and 
In places were of homogenous stsining 
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matenal with the charactenshcs of hbnn 
This was loore marked m the case of Dog i 
These were apparently tags of synovial mem 
brane with fibnn formation, for further sec 
tion showed an apparent continuity of this 
tissue with some of the articular cartilagmous 
surfaces the edges of which had become irreg 
ular The cartilage matrix was degenerated, 
with a defimte decrease m the number of hy 
ahne cartilage cells present Here there was a 
substitution of a stellate type of cell resem 
blmg the connective tissue variety Adjacent 
to these areas were definite points of vac 
uohxation usually dose to the penpherai 
margm The remaining cartilage while of 
apparently normal cell content stained no- 
ticeably deeper, as thou^ mcreased caldfica 
tion was present This was not primarily a 
decrease in calaficabon m the degenerated 
areas, as the normal tissue which was put 
through the same staining process was notice 
ably hghtcr In contrast At the penphery of 
the joint a marked change was apparent, with 
an increase m the amount and density of the 
fibrous tissue This had definitely invaded the 
cartilagmous surface with a condensation of 
the hyaline matrix and a loss of the hyaline 
type of cell A structure resembling fibrous 
tissue was found to replace the normal car 
tilagc, forming a cell of the stellate vanety, In 
some places mvading the cartilage to a depth 
of 25 per cent of its thickness Occasionally 
this tissue had penetrated the cartilage and 
could be seen mvading the subcartilagmous 
zone The replacement cells were of a closdy 
woven stellate type in parallel bands, blend 
ing with the tissue normally found on the 
penphery which is of the loose areolar type 
In some sections this infiltration of fibrous 
tissue extended for a distance of of the low 
power field into the jomt its^ from the 
penphery 

In the subchondral zone the bone trabecul® 
were not sharply defined and m places the 
marrow spaces were filled with large numbers 
of red blood cells In one case, however in 
which the dog was considerably younger than 
the others, there was distinct evidence of 
lymphoid infiltration This fact brings up the 
question os to whether the change In the joint 


caused by immobilization differs m young and 
older animfllq We hope to investigate this 
matter later 


CnNCLUSIONS 


Defimte microscopic anatomical changes 
were noted as follows 

1 The cartilage shows a closer appronma 
tion of articular surfaces, 

2 There is thinning, irregulanty fibriQa 
tion and in places vacuolization of the carti 
lage 

3 Fibnn plaques are evident between the 
joint surfaces apparently related to the syno- 
vial membrane 

4, The areolar tissue about the penphery 
of the joint becomes of a denser consistency 
and encroaches between the articular surfaces 
in places causing a substitution of the carti 
lage with connective tissue type of cclL 

5 No definite fibrous adheaions are demon 
strable between the jomt surfaces 

The results of this work have confirmed m 
our opimon, that the conclusions of previous 
mvestiCTtors who have found definite arm 
tomicaJ changes m jomts as the result of im 
mobilization, are correct. The findmgs of 
both Rcuber and Nathan were present with 
striking regulantj^ in all sections. 

We cannot entird) agree with Muller who 
while confirming the anatomical observations 
of earlier investigators, stated that only ex 
tremc grades of immobilization give dis- 
ccnuble changes In oar senes the immo- 
bnization was not complete as if the bone 
had been m plaster of pans with skeletal 
traction nor was the immobfljzation constant 
during the entire penod However, m spite 
of the absence of these factors the fixation 
was complete enough to give the microscopic 
picture above desenbed. 
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THE EFFECT OF ANTERIOR HYPOPHYSIS ON CONCEPTION AND 
PREGNANCY IN THE GUINEA PIG‘ 

C, LOiTBARD KELL\ UJ> AooctTA, Ged*gia 


T his investigation was undertaken iome- 
what u a corollary to one prcvkuttly re- 
ported coDceming Uic eflect of injecboni 
of < stnn on conception arid pregnancj In the 
guinea pig (6) Since it had been found that 
estnn m tinall doaea prevented conception and 
m tonalderably larrer doaea terminated preg 
luncy it was consdered poHfble that ftimula 
tioii of the folTicular apparatus of the ovary 
nupht resolt m the production of sufEdcnt 
estnn to bring about the same results. 

The poMibmty was suggested by the wdl 
known work of Smith and Engle and of Zon 
dek and Aachbehn on the relation of the an 
tervir hvpoph3nU to the gonads After thla 
woi k was undertaken a report by Evana and 
Simpaon was aeen which stated that occa 
siondlly premature birth reaolted from the 
sUmulatM production of folUculln Engle 
and &Iermod reported that transplants of an 
tenor bypophyu in rats and mice terminated 
pregnancy uniformly in the first two-thirds 
snd often m the last third. They thou^t 
BUllaent dosage would do bo in this Stan also 
Suh»e<raently followed efforts to differen 
Uate the hypophyaeal hormones, arid the opan 
ion became general that there tre two such 
principal bonnooei affecting the ovary one a 
follicle stimulating and the other a lutelnlsing 
bonnone These separated hormones were not 



Flf. I iBtenwl leniul ercso* ot hnniAtsn sIUbo at, 
wd 4* ctnCnJ 


available for this Investigation though an ci 
tract from the urine of pregnant women was 
supplied by a manufacturer* There I* no 
doubt that both hormones were present in 
thb extract though the lutcuuxing element 
attracted more attention due to its termuul 
effect on the ovaries of the test animals 

In this connection It Is mtereating to note 
that Lepine determined the co-eilstence of 
both antagonistic hormones and found that 
orte brought about foUlcular maturation of the 
adolcsccxvt female snd abortton of the preg 
nant female while the other caused the for 
madon of ludDorrhagic follicles and the yellow 
bodies. Werchiatsky reported that Injectkins 
of a hormone extract from the unne of women 
m the second perwd of pregnancy into preg 
nant animals resulted in a&rtkiQ, Gastimi 
nme reports OTuklioo produced bv the lutein 
Ixing hormone (Prolan B) 

In addition to the urine extract, freshly ex 
pressed juice of anterior lobes of bovine hn»- 
physes was used. The glands were obtained 
from the tlangfatcrhouse and the injections 
made within less than 2 hours after the ani 
malt were kJDed The capsules of the glands 
were itnpped off and the org^ins laid in half 
m the mid saggital hnc The anterior kibe 
was separated from the remainder of the gland 
and then finely minced The mass of minced 
tissue wii next placed within a tpedil press 
of NTTy powerful design* and the juice squeezed 
from it The juice was then stmined and In 
jeeted subcutaneously 

Injections were usually made dally for sev 
era! days One per cent peptone solution was 
Injected into the control anirn^ la 

Fully matured gomea pigs well housed and 
nourished were used as test anlmsls and con 
troll Copulation was checked by the pres- 
ence of fr^ sperm in the vagina If mated 
without the finding of sperm the females were 
isolated from the males. Sperm arc qulcklv 

•Kadx I p m fcr n«™ I, CT Mf 
UwOtrSCa 
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destroyed m the vaginid canal and some of the 
animals became pregnant though ^rm were 
not seen These were later used for the abor 
tion test (Hnless examination is made fairly 
soon after copulation sperm may not be de- 
monstrable ) 

It was found that the mjection of the pep- 
tone solution did not effectively prevent con 
ception, as two of three anirnals conceived 
after having received it (see Table I) Neither 
did the solution produce abortion (sec Ta 
ble IL) 

Four senes of test animals were used Two 
series received the fresh juice of the bovine 
hypophyses and two the unne extract Am 
tlmt had just copulated and others of 
vanous stages of pregnancy were used 

One senes of 1 1 animjlK mjected after copu 
lation to test prevention of conception received 
the juice of from three to ten hypophyses 
Light of these ammals conceived and 3 died 
Since conception was not prevented m any 
of the animals that survived, no interference 
with this function occurred The cause of 
death m the 3 animals that died was presuzn 
ably protein mtoncation from the mjected 
matcnal (see Table IH) 

Another senes consisting of 4 definitely 
pregnant animals received each the juice of 
from three to twdve glands All of these am 
mals died, probably from the same cause as 
those listed m Table HI All aborted within 
a day following the last mjection and died 
within 2 days after that injection The one 
hundred per cent mortahty m thu senes con 
trasts with that of 27 per cent m the preced 
ing senes and was probably due to the fact 
that the animals were pr^nant when injected 
(sec Table IV) 



Genit&lor^au of k mate of the oDQtroluilnwIof 
FiftiTe I alter InJecUoo of * entte centimeteT* of crioe 
dally for 5 day* (500 imlU) Hypertrophy marfced- 


TABLE I — CONTSOL ANQIALS INJECTED WITH 
I PER CENT PEPTONE SOLUTION BEGINNING 
DAY OP COPULATION 



CocoWdoo^ 

(teta 

'Sr! 

loVctfcw 

Tetil 

RmU 

‘ » 

1 

s 

6 

1 

CoaeWred 

ItTS 


0 i 

6 

J 

CoaerfreJ 

I n 1 

1 


0 j 

6 

1 

Etra 
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TABLE n — PREGNANT CONTROL ANHIALS IN 
JECTED WTTH I PER CENT PEPTONE SOLUTION 


Aaind 

No 

Utlop 

dau 



UJtc 

tJOD* 

Total 




s 


e 1 


I UuCcOtd 

I >14 


♦0 

5 

9 

41 

UoaSfcttd 

1040 






1 UuaffMttfl 

• > 


iS 



1 

1 UuS«ctrd 

M 


a 



1 UaaSerttd 


A senes of 8 females was injected just after 
copulation (that is beginning the same da>) 
with the unne extract. Each animal recav^ 
a total of from 5 to 10 cubic centimeters of the 
extract each cubic centimeter containing 50 
rat units of hormone, or a total of from 250 
to 500 units Six of these animals concei\^ 
and 2 did not It is mterestmg to note that 
there were no deaths m this senes Since all 
matings cannot rcsnlt m conception it can be 
seen that with a 75 per cent conception rate 
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TABLE ra. — TEST AJnUAU DfJXCTED T U T U 
ratSIILY EXTBESSED JUICE OE ANTEBIOB 
LOBE OE BOVnfE EYPOPITYBIS JUST AETEB 
COFULATlOlf 


TABLE V — TEST ABUIALS INJECTED JUST AETEB 
COPULATION WTCB EXTBACT OE UBINE EBOU 
PBMNANT women (50 BAT UNITS PEB 

c,cm) 



TABLE IV — J>BEOICA?rr TEST ANDIAIB INJECTED 
T\ ITH ERE-SULT EXPRESSED JUICE OF ANTE 
RIOl LOBE or BOVINE SYPOPIIVStS 
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eg 


lE^ 
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DO paj-uculai Interference with conception was 
to be observed here (see Table V) 

In the Itft Senes 14 pregnant anlmili re 
cei\ed each from 5 to 37 cubic centimeters of 
the extract EHeven of these animals aborted 
I dehvered at term and 3 died (see Table VI) 
TTircraghout this worh it was found that the 
urine extract was not stable and new material 
was frw^uentlj received for carrying oo the in 
vesUgatwn The use of deteriorated extract 
no doubt explains the failare to produce abor 
fKm in animal No icjo In Table VI though 
material was injected that ahould have con 
talned 1350 unlt^ much more than was neces- 
sary In any other animal Even up to the 
present the writer docs not know 01 a thor 
oaghJy ftaWe preparation of this kind 
To determine the potency of the two prod 
ucts used m making the injections some of 
each was injected into both immature guinea 
pla and white rats. It was found that the 
o^D extract had the more pronounced effect 



m producing hypertrophy of the mtemnl gem 
tail but that the fresh juice of hypophjrsb 
was also active could be seen by its lutelni^g 
effect on the ovaries of the immature animals. 
TTie result of the injections of the urine ex 
tract U shown in Figures i and 1 
SenaJ sections were made 0/ the internal 
organs of generation of these Immature anJ 
m^i tod also of the Internal organs of a test 
animal(No 1537) that had died after aborting 
from the injectkmi of the unne extract. In all 
cases the ovanes showed a lutein iration of ah 
fomdes to form a compact lobulated mass 
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Near the centers of many toUides ova could 
be seen, surrounded by lutein masses (Fig 3) 
The results of these expenmenta are con 
aistcnt as far as the effects of the two different 
mfl te npN used arc concerned and the interpre- 
tation of both results is offered as follows 
As soon as the mjectiona arc made, it is 
probable that stimulation of the folhcular ap- 
paratus begins, to be followed by the lutemisa 
Uon process Since about 4 days are required 
for the fcrtilixed ovum to pass down the tube 
and arrive in the uterus it may be that the 
formation of luterm cells has advanced far 
enough to elaborate sufficient progestin (Cor 
ner and Allen) to take care of the embedding 
and subsequent nounshment of the early ovum 
by the time it reaches there If this Is the 
case, it accounts for the failure of the injcc 
tions to prevent conception 
The termination of pregnancy may be at 
tributed to the production of estnn by follicle 
stimulation, for as shown by the work of 
Parkes and Bellerby, Margaret Smith and the 
present author, mjections of estrin m sufficient 
amounts bnngs normal pregnancy to an end 
It is true that Dolsy and his co-workers (8) 
have shown that a highly purified preparation 
of estnn had no detectable effect on the length 
of the gestation period of albino rats, but this 
needs to be confirmed for the guinea pig It 
should be remembered that Margaret Simth 
was unable to tennmate gestation in the albino 
rat after the fifth day with as high as 80 rat 
umts The fact is that pregnancy was tenm 
nated m the present experiments by the Injec 
tion of preparations that produced a marked 
terminal lutcinization of the ovaries 

If the observation of Doisy and his co- 
workers just mentioned (that pure estnn docs 
not temunate pregnancy ) is true it must be 
considered possible that some other element 
In the injected material may have been the 
causative agent in lenmnating the pregnan 
des So In this instance the abortions may 
have been due to some extraneous substance 
m the extracts 

It IS TTorthy of mention that in terminating 
pregnandes in the guinea pig with estnn that 
there M'as a very high mortality of animals m 
the second half of gestation whereas in the 
present experiments, the mortality after abor 


tion from the unne extract at all stages of 
pregnancy was quite low The inference is 
that the hypophyseal hormone did not upset 
the balance between the estnn and corpus 
lutcum necessary for the dilatation of the pel 
vie hgaments of the gumea pig (Hisaw), so 
that the mothers did not die from sapncmia 
on account of retamed dead fetuses as fiug 
gested by the author (6) m reporting the for 


Experimental findin gs show that injections 
of freshly expressed juice of the antenor lobe 
of bovine hypophysis or of extract of hypo- 
physeal like hormones from the unne of preg 
nant women into sexually mature female 
guinea pigs do not prevent conception when 
administered m serial doily doses beginning 
the day of copulation but do cause abortion 
when given m a like manner to animals m any 
stage of pregnanej 
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HELIOTHERAPY AND ORTHOPEDICS IN SURGICAL TUBERCULOSIS 

Pxonaot A. SOLLIER Lcmr SwrTTiiiAim 


T he lyiternttk: appUcttloo of cunll^t fa tbe 
tratmoit of tnbercolosfs of boDC* aod kiinti 
has enabled ui to brlof about a rarinfial pco- 
cednrt with tbe object not ooly to treat tbe Leskm 
but alio to bdld op tbe g e itqa l health of tbe pa 
tlenL Altboo^ beUotbnp^ carefnllj applWl 
accDcdin; to the mica of predae dotage and of 
careful tecbnlqce, may ovcetim e all local effect! 
of nrgkal tuberculods it does not in ItaeU conect 
defortdtiea or ov er com e bad pasture. We have 
found It woe to abandon the use of opermdoos that 
maim and thus enfeeble the patLeot's resistance, 
that may aid the dfstefbodop of Roch a badUoa, 
and that often open the door to aerloos ■e co oda r y 
Infecdon. We hate been ted definitely to ahaadem 
tbe use of the large pUater apparatus, wbetho 
or not, as ve bdleve that Its use is a great 
mithike from tbe physiological and orthopedic 
staiu^ninL Sodi apparatus keep the affected 
parts from contact with tbe air and ittn, aaften 
and prod u ce atrophy of tbe skin u wdl as of the 
undedjdng mtBoes and bones with tbe result 
that fh^VifirstiCTn caused by want of light it 
added to that produced by the tuberculosis of tbe 

boDCS. 

We have replaced the closed plaster cast whh a 
very simple arranger o ent for uxatkxi and exto- 
sloo, the aim of which b to provide for the affected 
jofnti a soffident degree of fmmobfUxatioci and at 
the same time to eipoee them freely to air and 
sanshine. We have worked out for eadi port 
affected a snitahle orthopedic airangement 
As IrnmnUlTarirgi In tt* tying poCtiOD Is OfCCS- 
tary in the majority of ve shall say first a 
few srordi In reg^ud to the bed that we rae, for the 
bed constitntes, so to speak, tbe toudistooe of tbe 
treatmmL Its con tr u e tkm fa verr simple the 
width is 75 centimetoi, while the lagth varies 
it is fumlined with lirn wheels motmted on ball 
betxinn whldi iDow the none to move tbe pa- 
tient without ejer tim or jarring Tbe spring mat 
tress b formed of strips d metal with wide spaces 
to ensure pmnaneot airing of the mattre**. Tbe 


mattics b alwsyi fiat, verr hard and of unifonn 
cQcalstcnce. It baa the advantage of rmnainlng 
ahrays dry: a soft mattress mere or less w r a pp ei l 
round the lower ports of tbe body pr e vents the 
evaporetkn cf penphatloo and thus leads to 
•oftcnl^ of tbe skin and tbe formatkci of bed 
aorea. To protect tbe head of the pat^t during 
nm treatunt a shade made of Hiw Rmported 
by a movable stem, can be fisxd to each bed 
Its position changeu as deshed. liie construction 
of the beds has sbo been modlfaHl to meet the 
requirements for the treatment of the part 
affected. 

rorris oai.ABx 

Id sD cases in which tbe venehral cohmm b 
affected we prescribe rest h tbe lying poaldoc. 
Patimts affected with Pott a ww have 

no defonclty and have good musculai dmko- 
mest, simply lie tmon the bard mattresses with- 
out plllowa. But u the patiat — and thb b tbe 
most frequent type of case — reaches ns in a 
of advanced ^rr^rh rtfm and with atrophied mna- 
cles, it b ahaolnte^ n ecess ary to m«lnnln the 
proper curvature of the spine, and pfllowa filled 
with millet are UKd anotne pillow s ups^ts the 
acapnlc and the spine. When Potrii b 

oasodated with angular curvatuie, we try to 
bring about redoetke by applying slow and pro- 
giuiive preanre which b cxertM pure^ by tbe 
wei^t of tbe bo(^ A pillow staffed wub mllJet 
b weed under the kypbosb later one of nnd 
and the thickness b gradually increaicd. At first 
the pillow should be of s omsw h at yldding cto- 
■IiiMu-B BO tliji the curvature b supported over 
Iti whole surface. In thb way tbe formatkci of 
scoBcaia, which would result £1^ lateral jjc es auie 
exerted upon the curve, b avoided. When, bow 
ever tbe c urv ature becooes dbtinctly lea and 
the ikfa becomes leas s er alll Te. we replace the 
sand pillow with a rectangular block of wood, the 
of which b ad^ed to tbe pert of tbe 
body nrida- which It b to be placed ana to the ibe 
of tM curvature. Thb has an advantage over the 
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wriH pillow m that It retain! It* ihape and remains 
completely smooth and dry, two Indispensable 
points in avoiding bed sores which are apt to be 
canaed by moisture and creases. Patlmts be 
come accustomed ouickly to this block and find 
In It more comfort tnan In the plUow When pains 
have completely disappeared, and from the time 
that radwgraphv shows the development of 
vertebral consohdation, we encour^ the patients 
to the ventral poeitlon. Tnla is the best 

physlolcglcal position, for, by means of exposure 
to the sun, it provide* for restoration of the mus- 
cles of the back and thus furnishes the patient 
with a veritable muscular corset whldi Is the 
ideal and rational support foe the vertebral 
mluTTiTi. ihe three piflowB used In the dorsal posi- 
tion are now rqilaced by a sin^e very hard tri- 
angular pillow which fa shjmed under the thorax 
In order to accentuate the lordosis of the dona! 
spine and thus to aid in correcting the dorsal and 
lumbar curvatures. In case* seen early, this pcsl 
tion helps to prevent subsequent deformidc* of 
the spfae. The patient lying upon the stomach 
has a tendency to throw back the head in order to 
look In front of and around him, and be thus in- 
creases the physiological lordosis. The move- 
ments of the body produced In this way are ad 
mirable oj they bring into play the mus- 

cles of the scapula, humerus, ^ dorsal regions — 
movements wmch ere in no way dangercus, since 
the vertebr* are not burdoied with Sue weight of 
the body The ventral poddon, in fact, con- 
tributes by the pressure exerted upon the abdo- 
men, toward regulating the functions of the 
bow^ Itie patients also prefer this position 

S arnie used to It after only a few days of 
and In It spend the greater part cn the 
sometime* even of the night Lying upon 
the stomach they can undertake light roamiftl 
work, such as writing drawing wood carving 
thread wmk, and typewriting In Pott’s disease 
with si nuses, the woimds and exposed in 

this way fredy to the action of the sun, dry up 
much more quickly than under any other method 
of treatment 

In Pott’s diseas e of the cenncal spbe we use an 
extensiou arrangement which exerts pressure 
only upon the ocapltal region a molded celluloid 
headpiece rests upon a wheeled earner m<rv*ed by 
an extenxkm wei^t, thus aH the region of the 
chin is free from pressure. The neck region also 
b freely exposed to the air, any cold abscess or 
sinus b controlled very early and the sun has 
free access to it This treatment agtdn buHds up 
all the muscles of the affected region, patients re- 
cover with complete mobility of cervical i^e. 


The roentoenograms in cases of Pott’s disease 
treated by helloUicrapy are very striking By 
we can follow tltf course of repair as the 
vertebra become pr ogre ss ively hardened, the 
verteb^ blocks becoinhig solid and often sup- 
ported by the calcification of a pcri-focal abscess, 
the calcificatlan acting the nuts which bolt 
toother two pieces of metah 
From the clinkal standpomt, Ihe progress of 
the cure is also interesting to witness. In spite of 
the fact that the peater number of patients with 
spinal tubcrculosiB come to us affected with car 
vicaJ dorsal, or lumbar vertebral disease the 
process often affecting several parts of the spine, 
and in spite of the fact that the patients almost 
always are wasted by having worn plaster appara 
tus and pr es mt angular curvatures, large or small, 
within i}r4 or 3 years — seldom more — they are 
complctdv transfo r med. Their bodies have be 
come unnormly developed, thdr muscles arc 
powerful, their deformities are corrected at least 
partially, by Tr.i*«n« of a compensatory lordosis 
above and below the curvature, the residue of the 
latter bdng partly hidden by the splendid mus- 
dea. It b e^ to understand that such robust 
patients are thus prepared by the wouk cure to 
take up Dormal activities once again 
We nave never toed the bone graft, for we be 
lieve that this procedure prevents or hinders the 
formation of the vertebral block which is the 
natural process of cure that fa so obviously helped 
by heliotherapy 


HIP JOINT niSZASt 

For disease of the hip we have always been In 
favor of continuous extension which fa carried out 
by means of strips of plaster which are fixed along 
the aides of the thigh, so as to avoid compression 
of the knee and so as to leave the greater part of 
the sldn uncovered. By mewrm of hdiotnerapy 
the muscles arc always preserved they often 
develop to such an extent that It fa difficult to dis- 
tingd^ between those of the affected and the 
hedthy Ihnb The groove on wheels which we 
emplcw to support the affected Umb kera the 
limb in good position wtiH muintHtnw effective 
extension by means of wei gh tn. The pa 

tient fa kept in the rational position, that is, the 
central pert of the body Is raised by means of a 
pUlow stuffed with millet, so that the pelvis be 
comes the highest pomt of the bo<fy This pro- 
cedure permits easy conretion of faulty posiuona 
and helps to prevent their formation Moreover, 
bed sore* and thdr later serious consequences are 
prevented. A further advantage fa that we are 
able to control, by means of the traction exerted. 
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the ImmobOmtloo ol tlie paUent In t m»n nrr 
that Is at one® oecaaary sirfBdent, for the 
immobffitatKKi becomes len rigkl In prt^KotioD 
15 the loBammatcxj symptods grow ks and 
disappear 

^^Vlien faolty poihioD of the hjp k issodated 
with a tendency to pointlDg of the foot, we use a 
special Modal which k fumkhed with an eUstk 
band along the tfbia thk band atretched more or 
less according to the amotmt of pointing does not 
in any wav prevent movementa of the foot^ but 
It doa bring the foot back to normal positkm. 

In h^ disease especially if there are tmusca 
situated toward the front of the thigh the hong 
poaitlan lometliiKS hinders the escape of punt- 
Icnt lecretkm. Therefore In order to encourage 
drainage we have found it nectsaary in some 
former cases in which amvlaid d egenera tion com 
plicated or threatened the piugiea s to get the pa 
bents out of bed before cure of the b^y lesion 
was completed for the dramsge of the pus in 
such a case k of Immediate Inportanoe By means 
of thk change of pontioo we ^v< often rocc c edcd 
in fadlltitiw the emeuatkn of the pta and as a 
result, intanabao has bees arrested, the tem- 
pentore lowered and both the general and local 
conditka of the pakat c unes p c a d i Tig ly Im- 
proved 

In the ma^Cjf’of OUT ptbesta with taber cu looa 
disease of the hip the roentgenocrami taken on 
the arrival at the hospital ahow an oateo-arthritla 
In full activity and the acetabuhiffi the bead and 
even the nei of the femur show In gener a l a 
definite dklntegradoD which k represented m the 
pbotograpb by a aoft shadow wnicb completely 
dIuts out the cootouri of the faint In the midst 
of thkchaoaln dme a new bead makes Its appear 
ance. Its contours, as weD as thoae of the ace 
tsbulum, be com e more definite while the parts 
affected by atrophy become the teat of an intcn- 
skT recaidficabocL In certain cases the bead of 
ibe femor partly destroj'ed bas broken through 
the caseous edge of the acetabulum, and we can 
see the progroahT reformation of a new Joint 
cavity tne opesiing n obliterated, the bead of the 
femur Is reformed to such an extent that the 
trahecolar structure k outlroed with large meshes 
— an obvious sign of Intensive caldbcation. In 
thk way new Joints are formed b e t wee u the 
acetabolum and the new head of the femur tlma 
produdng a decree of functiooal adaptation 
which coold hardly have beoi hoped for The 
frequewy of this occun ence (m 85 per cent of 
cases) k in fact one of the speaal features ob- 
tained by heUothmpy In the treatment of tuber 
culosk of the hip. thk adaptation k brtwgjit 


about not cn^ by the recemstructfon of the Joint 
but also by the restoration of the muscles In the 
thigh the muscles commence again to play their 
part as mechanical atnictures, Indlspaaahle to 
the function of the Joint 

The progpoak In hip disease k equally as fs\-or 
able as it Is in Pott s dkease the resets are as 
good in the adult as In the child and even when 
the Qsteo-arthritisk closed, the pr es ence of seques- 
tim in the aettaboJam — a not infrequent occur 
reacc — is not necessarily a comphcatkin for the 
seqncstia almost always become reorganised and 
do not in any way o^truct the fnncdoc of the 
joint. It is vny intere sti ng to watch in the roent 
geDograms how the reorganlatJoo of these se- 
questra U effected by the intennedlatloo of small 
trabecule which reunite the larger ooe In the 
cavity of the acetabulum When secondary Infec 
UoD k present the spootaneoos dimiottlon of 
ntaoMd sequestra eaten occina as it does in 
oateomvelitES. We resort to sequestrectemr cril> 
in the pi es en c e of sequestra en grriM and thk pro- 
cedure carried out alwa\t during the perloa of 
iTpeir k not as some hare stated an entlccinent 
to recurrence. Eiperieoce convinces us to the 
contrary When ihm k not only restoratno of 
functlcn of a joint but a good elinlrsl re cot t a y 
espedally who tbe roestgenograint show reem 
ety e%'ai though this is 0^ partial the orciila 
tfoo, and therefor the local power of defense, k 
aided much mere than if ankjSosk bad b^ 
brought about, for ankylcsk W inactivity m 
courages the atroply of bcsie arc muscle. Recur 
re n c e m or e often foUows in hjp Jointi which lave 
been ankykaed for some time than In hJpa which 
have been kept nKrttbk by behotheiapy pro- 
vided tbe paUent has quittd Leyain only ^tcr 
hk radiographic exeat. 

TUBEXCDLOm OF TUX EICXE 

In tbe treatment of osteo-artbritis of the knee 
we combine bcUotbeiapy with extension 0/ tbe 
leg This procedure has the advantage of avoid 
log comprmioo and ulceratjan on tiK articular 
uHacts arai, by supporting the leg, bdpa to a 
large extent b htinging abOTt a return of fane 
tio^ movement In m cases tbe leg Is placed 
upon an Indbed plane to Increase the return dr 
culatSocL We attach great importance to thk 
rational arrangement 

In cases complicated by dnlocatlon of tbe tibk 
we use b addition to extenifocL, sospenslan of tbe 
leg by means of elastic bands from a boop placed 
like a bridge abm-e tbe kg Tbe weight of tbe 
leg helpt to correct the faulty podtion so that one 
k DCTTT obliged to resort to forcible redoctioo. If 
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ibfTC is also prttent a literal displacement we add 
traction In tne direction opposite to the displace 
mcnt by nyqtns of cords attached to weights. The 
jomt remains always uncovered and thoroughly 
eiTOsed to the sun s ray*. 

\^cn the osteo-arthntis, almost always pain 
ful IS complicated by infiltration aroWi the 
joint, bv abKesecs or W smuses, giving the joint 
the appearance of a white spindle heliotherapy 
IS of special value because it acta in many ways 
to correct the condition Heliotherapy at once 
possesses determinant, soothing bwtcnadal, 
resolvent, and hardening powers. Pain abates 
and disappears the parts which are stretched 
and hard, and shine with smooth atrophied sWn, 
become soft and pigmented, diffuse infiltration 
lessens and disappears the outline of the knee 
cap shows Itself anew and the muscles, whkh up 
to now have been flabby and atrophied, resume 
their true shape. TTie roentgenograms whkh are 
ralfn at the begfnmng bear witness to the serious- 
ness of the condition of these bone and joint coo 
diUons m whkh the tissues are dissolving mto 
caseous and purulent material they show the 
ulceration of the articular surfaces often asso- 
ciated with secondary Infectioo. In some cases 
the canes of the beme has given place to the 
fonnatfon of large seouestra. all show the classic 
thkkenmg of capsular infiltration or fungus 
demietation. 

Progressive roentgenographk examination of 
the bone and jomt clear the reconstructive 
action brought about by heliotherapy The films 
show the demarcation and progressive hardening 
of the fom, the reappearance of bony structure 
with tbek trabecultt m the blur of caseous dis- 
mtegratiom the reorganisation of the sequestra 
and the rciormation of the Joint surfaces which 
arc demonstrated by the presence of a new Joint 
space. In the same proportion as bony re g en eia 
non takes place, the thickening of the capsule 
abates and disappears, in fact In some cases 
recovery takes pla« to such an extent that with 
out ciaggeratlon the Jomt may be said to be 
rtsiiiuito ad itiieptim It is easy to uuderstaud 
that in such conditions the functional recovery 
of the joint is not at all extraordinary Just as in 
the case of hip disease this docs not produce any 
nsk of return when the radiographic recovery has 
been attained. Functional recovery is alway* 
spontaneous and we nev'er seek to contribute to it 
bj untimely movements, cither active or pos- 
live for such movements are always prone to 
produce relapses. 

Nature hcraelf acts with such discernment that 
when she judges It nght to produce ankylosis (and 


this la the exception) we take care not to inter 
fere and we bow to her decision Age has no un 
favorable influence upon the return of function in 
the jomt, for we have seen restoration of function 
m patients of 60 and even 70 years (thesis of 
Dr Mi6nlle) Some roentgenofframs which show 
fod In the form of cavities wmeh are near the 
epiphyses and are of considerable sue and which 
may affect either the femur or the Ubia, show 
after demarcation the reappearance in the foa of 
new bony slniclurc which fills up the caviUes 
find gives to the bone an apparently normal 
n^>ecL When sequestra he m these cavities they 
borome organited without difficulty and help to 
check the process. We have never been forew to 
operate in such cases, although some such patients 
bad already been operated upon without success. 
The possible saving of lime does not compensate 
for the risks mvolved in operation and the danger 
of secondary infection which is very great in 
operations In the immcxiiate neighborhood of the 
iaiee joint A fact which deserves to be roeationed 
Is that when hcbotherai^ is used m treatment of 
tubcrcolosjs erf the knee it often preserves the 
movement of the joint but it mav also bang 
about the desired ankylosis when on excision has 
unfortunately been foUowed by pscudo-arlhroais. 
In support of this statement we may mention a 
number of cases m which the patients were ad 
tolUed to Lcysin after eadsioa and who wm 
affected by secondary Infection and numerous 
smuscs 16 in I raw 13 in another and 11 in a 
third These patient* had pseudo-arthrosis with 
flafl knees, but all recovered with ankylosis after 
all the sinuse* had dned up and dcatiiaed 

■nrairactTiosis or the toot 

Of all the joints the tiblotaital is the one which 
giv'es the most favorable results both from the 
poml of view of curability and from that of 
restoration of function In only one other jomt 
are the results more favorable and that is the 
wrist. 

Immobilization In a groove, which leaves the 
leg and the jomt in constant contact with the air 
and light and elevation upon an inclined plane 
constitute, as they do for th^ knee, the chosen 
method. Pointing of the toes u corrected or pre 
vented by a sandal joint to the groove. Our 
apparatus, by mild and prcgrcssive tractioB which 
U easily regulated prevents atre^y of inusda 
and favors the formation of the new joint and the 
return of Joint function Even when the osteo- 
arthritis is complicated by secondary Infection 
and even when there is extensive destruction of 
bony tissue, recovery m good pcaition and rtstora 
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tkm d hmctlon, more or Ie*> cmnpfete U the 
role. We luTe never htd to or remove the 
astrafihu— procedures wbkh we regeid u a lut 
resort and whkfa are ahra^rs avoicbUe if hdJo- 
Alpirte treatment Is osed. 

Moreover we have treated n um er oui r»ar* of 
dwase in the tibiotams and metatanm, of so^ 
great extent that ampnlatiaD of the foot had been 
conudered inevitable bat the pattent made toch 


be datlngniibcd from the healthj one. Radio- 
panUc fiirra showed that the surfaces which 
bad p r e vkiu siy been ulcerated or cocof' 
destroyed by the carfei were healed and i 


Aunams or the SBoninn 
In arthritis of the shoulder we seek to hi the 
arm in slowly progreash^ abdoctioeu by means of 
a hinged apparatus with notches whn allows the 
gradi^ sepajatioa of the inn from the side, and 
upon widen the extension tt fiied. TUt arrange 
ment, which aBowi free access d the tnnli^ to 
the )oint, pm’OitB bad positioa of the ann In rda 
tloc to the acapdla and the loss of compensatorr 
movement of the whole shoulder It b a well 
known fact that la this joint more than in a^ 
otiKT weakness c otr rsp o o d s to muacnlai lam 
dencT tad that osteo-arthrltls of the wpnU b 
aawdated with atrophy of the shouldiT muadea 
In this as in all j^ts, hellothaapy not only 
checks the develop ment of the m<^ extensire 
dcstnicth'e p r o ce sses In the head of the hamena 
and m the gfeoesd cavity and completely remedies 
the defects, but It Is alao an admirable restarmthre 
to the acapalobumaal muacles and greatly belpi 
the return of fopctkinal movement ^e have 
never bad to resort to exriilon. The doiatlaQ of 
treatment Is aboot 14 innrit>n (it In simple cases 
of tuberculosis 16 in ostecHHt^ds oxnplkated 
by seomdary infeetke) 


TUBEXCUtOSH or TTTT. EI30W 
For the elbow joint we use a double gioo re or 
a doable Jointed tplmt which can be hxed ta 
desired, we endeavor above everything dse to 
bring the joint to a right angle and maintain 
it there, Und® the action of son treatment there 
nWs pkr^ complete repair of the fod of osteo- 
arthritis, je g e ooitkc of cartilaM more or les 
destroyed, uasorptlon of in£ltraHoDS around the 
snd the disippearance of Sbitaa tdbeslouv 
The restcsatlon of w mtades, which b oanil, b 
4 great help bon as elsewhere, in the return of 
fonctioo wm^ frequentlr Takes place in the 
preaeoce of tnbercul^ of the elbow erm when 
•ecocMlaiy Section cocopUcates the co odltki n 


In a recat study of a series of 31 cases of osteo- 
arthritis of the dhow observed m our rHnlra, one 
of onr assstants (Dr MlfviUe) found that S4 had 
s uff ered fmm smuses 00 their of ii 

cases of osteo-arthillb 8 left Leysm cured and 
with normal hmetko, 0 with reduced fxmctkcL, 
and 5 with ank^osb, m is other cases of sup- 
purating arthntu with slnuirs, 6 re covei e d with 
complete function, 4 with a range of UKrmnent 
from 30 to 70 degrees, 1 with very Hmtfwl more- 
men t. 

ruBixcuLocis or m wsm 
Osteo-arthiids of the wrist b treated by Im- 
mobfUsaticD np-n 4 accordlag 

to the case, with extensioci by means of striped 
plaster find to the fingers and provided with das- 
tka that can be stretched at desired and fixed 
under the apparatus. The apparatus Is attached 
by two leather straps passing one arroas the 
hand and the other amoss the foreann the band 
the wrist, and the forearm thus remain tmeormd. 

EdlotherapT of tbrues of the wrbt gives moat 
farotabJe resolu, and re corny b always accom- 
panied bv return of functlctL Our results, and 
those pahlBhed by our fanner ajsBtant (Dr 
Hussy) show the preservation of the fanctfemJ 
integrity d the These remlia are essmthl 
both fer esthetic and social reascca It b ind eed 
one d the chief advantages of bdlotbezapy that 
cemifeta restoratlcai of a joint b accocsplBhed 
while the dank sacrifices the joint. 

ToazxcTJioaa ccr xhieaxi) 
Tobmeuktsb of the tnetacarpos and pbalanm 
b treated by Immobllbaticci upon a splbt 
combfned with extenskm effected by means of a 
very simple srrangemeoL The run curt b these 
cases, as b those of spba ventosa, produces 
equally favorable result!. Radiography shows 
raxMaffe ad iMUfnim b both the anatomical and 
fonctkoal sense b almost always the rule prior to 
secondary infection. Even when the latter has 
occurred to complicate the caae, new jebts form 
without any functional difficulty Metacarpal 
booes cr phalanges on the rood to cucoot bre^ 
down or even partly destroyed by caries recover 
their structure so completely that when the core 
b cxsnplete the structure appears much more 
{lease than tliat of neighboring metacaipab and 
phjUanges. 

COLD ABSCXIXD iJtO Bduns 
We cannot canclude thb chapter on tuhercoloat 
dbeaae d bones and joints without saying a few 
Bocds regarding our method of treating cold 

|i-an>w sbusei. 
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TLe fonnatlon of tlifi cold ftbsccas Is one of the 
natural m the process of treatment of 

osteo-arucular tuberculosis^ We regard the cold 
abscess as a favorable reservoir of antibodies 
which contributes m large measure to immuniza 
tirm From the time that the restoration of the 
' sod. commences under the action of hdio- 
therapy, the badlH of Koch lose their virulence in 
It liUle by little, and the cold abscess is simply a 
itmtJf laboratory where the ImmimTpn^ bodies 
are developed- Because we attribute this thera 
pcuUc r^e to it, we dq)recatc its premature punc 
ture. The contttts of the oedd abscess are to our 
opinion pre-<mincndy ‘ good and laudable pus.” 
Such abscesses are always moffensive, never pro- 
duce fever, and one has only to recoguire the 
haste ^th which the organism seeks to refill an 
abscess prematurely opened to order to under 
stand the Importance atta<ied to this ly the 
fuUura pudicalrts in its process of cure. Under 
the action of heliotherapy and to proportion to 
the state of Improvement of the soQ” the cold 
abscess Is absorbed or calcified- We often see 
cedd abscesses anting from bone to tbe case of 
tuberculosu of the lumbar vertebr® which are 
so voluminous that they fMutly fill the pelvis, or 
abnesses anting from disease of the ribs which 
stretch out like wtBets along the back, and yet 
these are absorbed completely during the sun 
treatment without tbe curve of temperature 
showing an elevation by even the tenth of a 
degree. 

In tuberculosis of the knee, for ezample, the 
app e ar anc e of a cold abscess is always a of 
good omen and indicates the commenceinezit of 
cure to the course of treatment Pott’s disease is 
associated as a rule wfth a large or smaller ciidd 
ab*ce*6 which Is shsorbed ^ntaneously or caL 
afied, forming thus around the vertebral fusion 
a structure resembling a let of supporting bolts 
These abscesses are inaccessible to the trocar and 
this is perhaps the reason why they are able to 
develop so favorably If cold abscMscs to the dor 
sal repon arc allowed to develop without punc 
tore, why should one attaii those of the lumbar 
region which are accessible? In puncturing rn1<j 
aticesses not only doc* one take away tbSr im 
mumring propertk* but what is of more Impor 
tance the door is opened for secondary infecUon 
Infection proceeds to develop as It would in the 
best culture medta, and become* afl the more 
fonnidable to that there remains no time for local 
defensive mechanism to oppose the obstacle* 
whfch ma> limit the area of infection. 

These are the reasons that have led u* to advise 
flgatost puncture and rather to assume a prudent 


attitude of eipectancy, so long as the develop- 
ment of a emd abs<^ takes place normally 
When Its helpful r61e of immuniiatioii appears to 
be ended ana when, Instead of pro ce edi n g toward 
absaiption It seems to be atternpUng to discharge 
through tbe sHn then puncture is urgently callM 
for and should be repeated until ^ danger is 
removed. Often, on Uie arrival of a patient for 
treatment, perforation of a cold abscess is im 
mment U the skm has already become too tbin 
and changed to be punctured and If rupture is in- 
evitable, tbe affected area should be prepared for 
qjontaneous perforation by the applimUon of 
antiseptica (compresses of alcohol) and this 
measure of precaution should be conUnued until 
the sinus Is dosed, for above all it is necessary, if 
posable, that secondary infection be avoided. 

The presence of this fonnidable compUcatton, 
we cannot rqicat too often, change* alto^ther 
tbe prognosis to surgical tuberculosis. Whfle tbe 
progress In a dosed case of surgical tuberculosis 
treated by bellotberapy is favorable both m chiL 
dien and adults and to any locality, its develop- 
ment may become capnoous when a secondary 
tofectian complicatca the picture A study and 
comparison of the tesnperetnre charts to these 
two categories of patients emphasixes this point 
—the curve in the do«d cases of surgical tuber 
culosis shows a mo*t monotonous rcKularity, 
while that to the open case is Inegulax and broken 
like the lines of an Alpine panorama. In Infection 
with staphylocoed or streptococci there is formed 
a new mkrobfc flora widch soon predominates 
the clinical picture — the devdc^iment of the m- 
fection is speedily manifested by formidable flue 
tuatlons, interminable siropuratioiis, retentions, 
septioemic fever, intoxicatioa, end emylmd 
degencratKm- The contrast Is striking between 
the appearance of patients affected by dosed 
tuberculosis and open infection — m the former 
the pebent has the color of health and shows a 
gcmaraliy flourishi^ state with muscle* that are 
often atiletic while m the latter the patient Is 
pale, often has an earthy complexion, flabby mui- 
des, fcbnJe appearance, and recovery is most 
difficult to attain. 

It is well, however, to recognize that there are 
different categoric* of cases, all are not equally 
senoos. A sinus, for example, upon a finger or 
upon the olecranon may be rdativcly bmgn U 
the focus of disease communicates directly with 
the opening m the skm and offers no possibility 
of retention. When, on the other hand, a focus is 
situated m the vertebral column and tbe pus 
make* its way along the psoas musde to end m a 
smuB to the upper and inner part of the thigh, it 
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IS eaiQ} understood tlut oa this long pasage 
with mnch burrowing septic rttentioo la easy 
absorption by the lurToimdujg tissues wDl cause 
servoos IntoricttiocL 

In tuberculoais of the pelvis, for nampk of the 
sacro-Qiac Joint heUotherapy oruaDy brings about 
aorc in abOTt a year proviaed the tuberculosis Is 
dosed and even whm a cold tbacea has been 
present On the other hand the pelvis be c ococs 
one ol the most troublesome sites when spon- 
taneous rupture or a cut by a acalpd, or on on 
fortunate curettage has introduced secondary in 
feclion Into a b^gn coH abaccM. Ihe Infection 
becomes entrenched In the deep and macressibte 
windings o< the Mon-ibac Joint and there (oDows 
deep retention and suppuration that canzvot be 
dncd up. Surgical Interventksij when not urgently 
indtcated, alters the organization of the loi^ dc 
fense and provides access to secondary mfectkm. 
Calot has said that “ to open a of cuberculosia 
IS to open a door by which death wfli too often 
enter ^ 

The treatrocnt of secondary mfecdon demands 
special theripv and technique. First, effective 
drainage for the fistuku* pajssges should be se 
cured, for the success of tieatment and the life or 
death of the padeot will depend upon the paaf- 
bQlty of securing discharge from the wnnwa. It 
h of first importiDce to avoid premature doaure 
of the pesMgea. If Insuffioent, one can dOate the 
opening witn the hdp of tents and Inffoduce into 
it drainage tubes of sofficiait length to prevent 
iuperhdJ cktsorc local bdioth^py Is aban- 
doned In favor of geocrul heliotherapy the doses 
of whxh most be cautiously determined depend- 
ing npoo the rcactioo as indicated by the lan- 
perature curve. INTifle it b a serious mbtake to 
Indse a cold sbecos, wide and cady lodsioc of a 
warm abscess b a wise step to insure su ffi d en t 
drainage and to ellminite lepUc retained matoUL 

One should not labor under the Lnpresdon that 
antaepUcs have great bactericidal action for 
antiseptics wuTn»rirTuw exerose an action whldi b 
prejudidal to the vitality of the tissoes rather 
than detrinjcntal to the germs. If antiseptics are 
abaorb^ along with todns thej may act as a 


contributing factor in Impeiring the vitality of 
the kidneyi. We havT [c cour ae only to the less 
harmful soch as gomeneJ tripaffamloc, (hathrene, 
Of thlorubrol but thdr action b not sufficient to 
control secondary mfectlon. In some cases, to 
hdp dralnsK we have employed with success 
continuous drainage by ij’phm ^th weak Daldn ■ 
solution Of with phyilofogicaJ alt solutkn. IVhBe 
none of the monovalent or polyvalent vaednes 
reconimended by so many autlwritks has given 
os any appreciable results, we have had very In- 
tciesUng eapcikncta with sulphur baths ^ths 
of Schffisnach and of Lavey in SwitzeiWd) 
Once the deans! ng has been effected and regular 
drainage assured, the sou core b then aue to 
eicrt Its benehdent action. 

Let us ay one word finally regarding the in- 
fluence of heliotherapy upon sequestra. Roent 
genograms of bones ai^ J^ts with closed tuber 
culou show in a very pcedse mHmwr bow the 
sequestra dissolve and b^me absorbed or more 
often become organized and incorporated with 
the Uving tissue, to that they cause no trouble in 
the fimirtional recovery of the jefnta. in some 
DcgaUves we can foUcrw the progress of complete 
dlmlnatwi cf neocsed seqmtra chine 
terlAic cf seccodaiy infertliio that llw se qu e str a 
become Demoted as in osteQ(D>'eUtb) 

Nature b able better than the loigecci, to 
doguuh between the healthy tissues Intended to 
be preserved and the tbscoes which are irremedi- 
ably affected and are destineri to be ebm^ted. 
RoentgcDcgraphy shows admirably the stages In 
thb process oi oemarcatlou. Thus we re gnr d as 
usclm lotzifereiicc by hasty or premature opera 
tlons which risk, so to spei^ lomng up an ant 
heap with a stka, and we m^tain an expectant 
attitude so Icng as nothing interferes with the 
spontaneous elimination of a aequestrum. On the 
cootiary we intovene without hesItatiDo when 
the sequestrum is ca famt just as we do when the 
seqwtrum b o After sequestrectomy has 

been effected the reialtlnp cavity b treated with 
beliotberapy and open tir which hdp to bring 
about dcatrfiatinn and at the same time avoid 
secondary infection. 
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FROM THE LAHBT CUBIC 

A. METHOD OF DEALING WITH THE PROXIMAL JEJUNAL LOOP 
IN POSTERIOR POLYA ANASTOMOSIS 


FRANK H.LAHE\,i 

T he following plan of manageroent m pos- 
terior P<5ly» anastomosia of the prtmmal 
loop of tlw jejunum to the gaatnc stump 
after partial gastr^omy ha* prov^ useful and 
satisfactory in our hands. Others very probably 
have employed the same plan, although I have 
not seen it used or deacrib^ While I am not m 
tereited In churning prkjnty conceming this plan, 

I do wish to de»crlbe it becaute I trust that it may 
prove as useful to other surgeons as It has in our 
ctoic. 

FolWmg partial gastrectomy, connection be 
tween the mall intestine and the stomach may be 
re-establahed hv a vancty of methods, ooc of the 
most pcpular of which a the end loslde anatto- 
mosis of the jejunum to the open end of the re 
sected stoma^ an operauon which, m this coun 
try is called the P61ya operatioo 
Various plans and modidcations of this proce 
dure have been practiced Donald C fialfoor has 
suggested that a loop of jejunum be brought up 
over tie transverse colon and inastomosed to the 
cut end of the stomach— the antecolic Pfilya 
anastocnosU, This plan has proved very useful, 
but It has two possible drawbacks. OccaWituUly 
fn attempting to carry out this step, I have found 
the length of the Jejunal mesentery so short that 
when It Is brought up at a reasonable level over 
the transi'ersc ^on to reach the cut end of the 
itomach it produces such pressure upon the 
transvertc colon that, were distention to occur in 
that structure, there would be danger of obstruc 
tion. It i» true, however that in a large percen 
tage of the cases, the jejunal loop can readily be 
approximated to the stomach without difficulty 
10 that this plan ha* been accepted as very nsefuL 
The second possible drawback!^ in order that the 
jefunal loop will reach over the transverse colon 
a long jejunal loop must be used, thus resulting In 
the dumping of gastric contents bto a rdatively 
low B«ment of the Jejunum. In ^ probability 
thfa criticiam is not senous but, other things be 
mg equal, an endenvor should be made to approih 
male the stomach to the small bowel as near to 
the duodenum as possible. It must be assumed 
that the farther from the duodenum the poiat of 
anastomosis between the stomach and Jejunum 
be made, the less adapted that segment of bowel 
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will be to receive gastnc contents and the greater 
will be the likelihood of recurrent gastrojejunal 
ulcer at the suture line 

I have alwaj^ been inclined to use the postenor 
P61ya tj'pc 01 anastomosis, pas sin g the iocp of 
jejunom through the transverse mesocolon, thus 
permitting the anastomosis ol the jejunum to the 
cut end of the stomach at a level somewhat closer 
to the duodenum In tMs manner the occasional 
difficulty with a short mesentery to the jejunum 
Is avoided and approximation to the cut end of 
the stomach is made easv I do not describe the 
plan here submitted as an argument against the 
anteoolic PdJja plan of anastomosis but rather 
that It may be available for those who axe mter 
ested and wish to employ the posterior P61ya type 
of procedure. 



Fif I Thl* dUgramatUk figure deawoitrato tha t 
wlxQ an Injol&dent uooant ol pnainul jejuniUQ U atfiked 
and the stoouch b peiTaltted tu drop tMuik into the Mt 
iwper qtadnat, Uwetkm occun oa the tature flue dne to 
tM ihoH pTQzimsl JeJoimm. Thedbedrenu^of tooihort 
a dl>Ul Vxn ol Jcfimam U Ukcwbe ffloitrEted. Note the 
Uipusest 01 Trdla end tint, by Incuion ol lal* Ur«rTw,>, 
the pKofanil loop of fejoBtiai may he trimpLintedab^ 
the mesocokm. 
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I ic Dnwtst tbowiof tbe wiftiktkio of the ^eJomuD 
if (be proxtm«l lom b cutM op thrgo^ tlK moiocelo* 
ud Um BcuDCBt a Trelti U zkK miucJ aba ttH dooUa 
bamOed meet of pmimal aod dstal ioop of hj uflom aa 
tbr% paaa throo^ tbe rtot ia tbe mro i ioVan Ere* U tW 
me-^icofao n toOmd to tbe a4tde a t amp , aa b freqacntlj 
^prut, aafolaUn of tbi ^jaman 

muln. Not* tbe Uftaaeat d TrelU, *hkb tn tbe ptaa 
bm. dacribed. b te ba f orbed, tba pemtninf tfaa dca- 
pbaezunt of Ibb praxlfflaJ loop of bjamm Uroo^ tJM 
nevcaloo to Uat b ran aberra h Tba bvt a cta^ Imp 
of je)uBiB, the dbtal ooa. ciuute a Uinarti tbe rest tn tne 
Not tbebralof tbtproomal^ejQitBm aarttd 
X Li order that b 007 ba coopared vnh tnb pofnt abea 
tiuipUsUCbo baa bm dooa abora the truarane tacao- 
eobe tbe pUa i fa a crihed b the «zt 




In Ux pcstom Pf)ya type ol anutotoofd* la 
partkl gutnetomy coe 01 tvo pUu msv be 
employ^ in daUng with tbe proxinal and t&ctal 
loopa of After tbe cs^to-ade anuto- 
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Fit. 6 GutrtP^ateitioiJ timet ftfter pmitU gutnetomr ujd P6Ijr» *nuU>iQotls 
by pUn hue deacribed. The patient wu fint ri t c o » ntmutb coemm to dfioon 
ttritc w podlkm ot tbe coloo mod then bimatb by moutb to daaoutimtt the 
nirntbo a( the proxhnil mod dictml kiopt of the BoutocMud ^puntm to the fafsmath 
fj jjeti co^ mocf tooxoiop- Then ere eertnl lotenstlDf p^ti in these pictiut* 
dhtij loop of Jehmum b lofis *od enfuhte* mt the point narhM * vbere it 
pmJ»au*«hiwkiopthrcrQththeii>e>ocDtoc. The prainaJVwp of )ehu>ui9b unfilled 
with bisBUth m both pictures. TV caifber of the end to-dde aoutomoeb between 
the Urge tn u tfrg s dy cut end of the ctotaach and the small intestine eventnaOy be- 
of qolte moderate tiae. 

Fig 7 Bimratb was riven by month onh^the bissoth eTM-^Tim being omhtetL Thb 
pemts dax vfapialbitton of the bbmnth filed dbtal loop of itiunum, and dearer 
doDonstratian of the above-mentiotted podnta. Again note part t where tbe dbtal 
locfi of }e|tnuim paaees thitn^ the mesocolon, ana tbe tingle loop of jelnumn pm—^g 
thinogh the mcsocolcic and the prarinul 5eJUQ(aD mifinwi with bbzmith. 


moftts between the jeitmum and etomach, one 
plan 18 to suture tbe slit m the transverse meso- 
colon antenorly and posteriorly to the stump of 
the stomach itw thus placing the proitnuU and 
distal loops of jejunum entirely belorr the trans- 
verse mesocolon m the general peritoneal cavity 
A disadvantan of this method is that if tbe gas- 
tric resection M high and the gastric stump abort. 
It will be difficult to bring the transverse meso- 
colon up high enough so that it can be sutured to 
the gastric stump without distortion of the trans- 
verse colon In some \cr) high gastric resections, 
in our hands, it has provTd impossible 
Tbe other plan cu8toinaril> employed is to 
bring both loops of jejunum up throu^ the trans- 
%*erse mesocolon, to permit the stomach to retract 
to Its natural h^ht, and then to suture the rent 
m the trans\*ersc mesocolon about the double bar 
reUed loop of pronmal and distal jejunum (Fig 
3) Tbe disadvantages of this procedure are that 
tne jejunum must emerge from Its retroperitoneal 
position in tbe jejunal fossa, the afferent loop must 


ascend throu^ tbe siit in the transverse meso- 
colon and the efferent loop must also emerge 
through the transverse mesocolon, thus produong 
a double barrelled effect with considerable angu- 
lation of the loop of proxunal jejunum. Another 
undesirable factor m the plan is that it is not pos- 
sible satlsfactorfly and accurately to close the 
opening in the transverse mesocolon when two 
lo<M of jejunum pass through it 
By the plan we have employed and here sug 
gest, an opening is made m the transverse meso- 
colon usually just to the left of the root of the liga 
ment of Treitz. In some measure the site of the 
openmg in the mesocolon must depend upon the 
location of the middle colic artery Through tha 
aperture there Is passed a loop of jejunum which 
18 suffidently long so that when the stump of the 
stomach retracts upward into the left hypochon 
diium, there will be no undue traction tuid ten- 
don upon the point where the prcndmal loop of 
jejunum Is attached to the cut oS of the stomach 
at the point which marks the lesser curvature. I 
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wish partVrul*rlv to wtis opcntor* who tn not 
familkr with tms »tep tint, m order to avokl tcn- 
>km u here describ^ the praxlnAl loop al )e 
jUDttm must fthray* be t little l uu fgr than kt first 
mJ o ed necessary This Is e itiou dy Important, 
since if the end to-iide anastomoeb has already 
been made and foQcrwiiig release of tractkm upon 
the stomach and the aacmt of that organ thoaU 
tenskc on the npper an^ of the lutnre line doe 
to too short a pctoimaljehmal loc^ a dangerous 
and dtttresilng situation arbes (Fig i) 

Uavmg samfactorily cocopleteo the posterior 
IH51)'X anastocnoab, Uk plan which I have em 
ployed and wish to desert is as foUowi 
The ligament of Treltz Is cut fitm its lowest In 
scrtloci teto the Mmiam, up to its ori^ In the 
mesenteric root This pmmts of mobifliatkm of 
the appermost part of the jejimiini, so that the 
pT loop of ^onum now anastomoaed to 

th stomach can m paved up throu^ the sUt 
rcu ie m the transverse mcao^oiL and in this 
wn the entire prarimal loop of lejunum b 
br ught atxrve t^ luocaloo and is eadoded 
fr rn the greater geocrttiperitooealaivity WbDe 
tk true vuculir root cd the tjansvene cdIod Is 
still abo%t tte joDCiloQ of the fejanom with the 
du neverthelea there is less angulatkn 


of the proximal jejunum than when the proximal 
jejunal loop enteri the greater peritonesl cavity 
at the jejnnal fo« and is again paased upward 
out of tu greater peritoneal cavity throng a slit 
In the tra nsv ene mesocokn. It has the addltkiial 
advantan that now but a single segment of 
bowel, the distal Jejunal loop emerges through 
the transvene mesotxilan (Flgi. 4 arsd 5) Snug 
suture of the slit In the transverse mcsocolan 
about the single loop of bowel Is thus posdble snd 
the danger cnbemls throogh this slit Is lessened. 

The pun of the placing of the entire proximal 
loop of Jejunum alxnT the transN-ene mesocokn In 
a posterin^ PiSya anastocoocis has, if anything not 
awed to but diminished certain of the twbnti-«1 
difficnlliea of this type of snastomoab after par 
tlal nstiectmy In all of the cases in wbiu it 
has been employed, the anastomoab has fane 
thned wtD and any question of the need of eu- 
tero-enteroatemy between the proxliDal and db- 
Ul loops cf jejonam has been dhninated. 

The plan Ribmltted has pmjved vilashie by 
aaoal repeated employment. It b not suggested 
that It be eroployoi in prrine n ce to other methods 
but It b hopM that It nay prove ueeful to those 
who like aiid employ the posterior Pdlya type of 
aoastomosb after partial gastrectosty 
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RENAL TUBERCULOSIS 

Diagnosis and Tsuatuent, \vrrH Study of NtNETv-SEVEN Cases of Nepurectoity 
FOR Tuberculosis^ 

R, B HENLINi:, M F^CS^ New \orx 

Frw» tb* Dn»rt*ieiit of Droto»T U«»» Bodi«j*a Brt4y Fotnukifa*) U Ihe Nf* York HcBpul 


T he frequency witL which tubcrculoats 01 the 
kidney occurs compels the general practi 
tioner as well as the urolo^t to ht con 
slanUy aware of Its possible c^tence It is 
estimated that o 5 per cent of all surgical ©per 
ations and 37 to 30 per cent of kidney operations 
are perform^ for renal tuberculosis. Great im- 
portance Is therefore attached to renal tubercu 
loan m the field of urological surgery 

It has been said that by carcM study and 
Investigation an undiagnosed case of renal tuber 
culosis can be ferreted out in almost any large 
cUnic This Is true because the subjective symp- 
toms may be absent or so variable os to make tJbe 
presence of tuberculosis unsuspected At the 
present time however the diagnosis is more £rc 
quently made, partl> because we are constantly 
searching for this disease but primarily because 
of the recent advances in the art of urological 
diagnosis. 

It IS not my Intention to dwell on the many 
disputed pcints in etiology pathology, diagno- 
sis, and treatment these subjects have been so 
thoroughly discussed that a petition would be 
superfluous. Moreover it seems to me that most 
of the debatable questions have been suffiacntly 
solved to give us a firm foundation upon whkn 
to work. Much croenmental and clinical cvi 
dence, by careful o b s ei vc r a, has clarified many 
erroneous conceptions of renal tuberculosis I do 
wish, however, to emphaaire a few points in the 
diagnosis and treatment, most of whfai have been 
mentioned but which will, I fed stand repetidon. 
Tbese points are based mostly upon a study of 97 
cases upon whom nephrectomy was performed for 
tuberculosa of the kidney in the New York. Hos- 
pital between December 1914, and Julj 1932 
Until further con\ir>clng proof to the contrary 
is forthcoming we feel that some types of tuber 
culosis of the kidne> wili heal under certain or 
cumstances. It a alii our impiression that tuber 
culous haeffluria without renal pathology does 
not exist, and that when such cases arc reported 
the error he* with the pathologist. We bdieve 
^ that removal of a kidney from whi^ tubule 
baeflh hai’e been repeatedly recovered, wtioui 
other clinical ciddence is an error in judgment, 

tSa SevtkwttttTB BfiacS tW Anoku Ur 


that gcnito-unnary tuberculosis almost uiN'an 
ably entcra the ludncj by the blood stream and 
secondarily affects the ureter bladder and genital 
tract, that bilateral renal tuberculosis occurs more 
often than was fonneri> believed and that In 
some padents, in whom bilateral renal tubercu 
losis has been diagnosed removal of the destroyed 
ladney offers the greatest hope of benefit to the 
patient 

We follow the general principles mentioned 
chiefly because of the excellent experimental work 
reported by Medlar Harris Uflfredaiii (quoted 
by Form 10) Helmhcdz (quoted by Braas^ 4) 
and others. These facts havn also heen fairly well 
established by many thorough clinical observers 
among whom may be mendoDed Thomas (a6), 
Braai^ (3) Beer Stevens, Kretschmer Bumpus, 
and WTldholz. Together with our own obsciwa 
dons we feel justified m assuming these general 
principles as a working hash sub)^ to any un 
usual findings in a given case 

PRECUNICAL TUBERCUXOSIB OF TTIE CDNEY 

Let US first consider the precllnical, or silent 
stage of renal tuberculosis. Harris, in bis excel 
lent expenmen tal work, ably desenbe* this stage 
by saying Of the course of the disease from the 
onset of ^Tnptoms to its termination by operation 
or death one is thoroughly fflmiiiftr but of the 
course of the disease from the time the first tuber 
de badllns Is implanted in the kidney until the 
mvolvement of ^e bladder gives rise to symp- 
toms which attract attention to the unnary tract, 
nothing IS known. He studied the unne of 43 
adults and 67 children who had bone tuberculosis 
and obtained tubercle bacilli in 37 per cent of the 
adults and about 13 per cent of the children. Of 
these 68 per cent exhibited none of the usual 
symptoms of renal tuberculosis. Furthermore 
several poUtnU, whose unne for a year or more 
showed tuberde bfirilH and pus, are now free from 
sjnnptoms and show no tubercle bacflli in the 
urine He believes that tins silent stage usually 
lasts for years. Herman (13) expresses the e\’cn- 
tual outcome of some of these padents when he 
suggests that unilateral surgical (tuberculous) 
Icsons represent the progresslie remains of a 

“ l AM ( p fl * d i M i, Dawf Colondl^, AwBt >7 ^ >0i 
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1 if I Sbm Udaqr pvtkOj dg uoytd tubncokB* 
ud «hb pooc (oBCtko NoU (be lit{«te<d (Ua< 1* rat to 
(be r^t ti (te foonh (airtbar intmp«c« o (be lfl( tide 
Tba odacT vu naoTtd elamt I ran tfo Tbeotbo 
kidacy (Fif. i) «u abo tsfeoed vfta tibacaidB* but «u 
fnactvuny perfect, ^ich pgetepcntbe on&al tral 
gOTtj MAat b tlmoet bvc fraBiiTttptm»«odhkf|alaed 


oDce diwemlnited infection." md, further (13) 
In employing the term, primiry renal tnber^ 
locit, one refen to a state c{ primarlty of the 
Infet^D only In re^)ect to the site of its initial 
appcuancB (n the nrogealtal system." Hobbs, 
according to Stevena, found tnbacie bn dill in 
the orlne of 8 per cent of 4*1 patients, vrith no 
other symptoms. Bompos and Thompson also 
reported 8 per cent of 545 patients who were 
otnerwiae syroptomkas yet had toberde badlli 
in the urine 13 of whom had had a tabercoloos 
kidney renwv^ operation in the remaining < 
cases bring deeiDca Inadrisable. Thomas 
states that many cases of renal tuberculosis go 
and heal before destruction occnia. 
He has also found that no symptoms were pres- 
ent in the majority of cases with early renal 
tubercnlosk. 

It is our ImprcnoD also that this prcchnlcal 
stage of renal tu b er c u l oats exists moch loore fie 
qoently *11^" has been recognised in the past We 
might ask oarsrives the diJbcplt question of herw 
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TABLE II — SEX OF KINBTY SEVEN CASES 
UNDEHOOINO OPERATION 

Pn mi 


Total ofimted apon 07 

Malta 50 

Ftnwln 47 ^ 

PatMsu alth pcatofitTatht data 7> 

Dcalba n 

Malta 7 4 

racala r 4 


such a cocxStlan should be suspected Banrtt 
stales that poailn-e diagnosis in an early case n 
dlfkull because the process has not >Tt punc 
tured the mucon* membrane. A, R Stewni 
(quoted bv B«t) points out that one cannot ex 
dode a luberculons foens in a kidney because one 
can pm-e that such a tobemJooi focta exists 
only alter it has brokes into the renal pdrii. A 
cairiol historv and phnlcBl eaauninaUoD should 
be helpful, espeoally the periodic health examl- 
natloo Howard long ago strmed the Importance 
of a thorongfa mine a^yiis m su^ cases. It 
mig^t be helpful to havT stahsed and bj«:ted 
mto guinea ptgs the miDe from mdlvidaals who, 
between the ages cf >0 and 40 show white blood 
frill aod a trace of albumin in the routine onoe 
examlnatioiL Certainly as hlunger inggesta, an 
Individual In early adult life complaining cf poly 
aria with some dysuria and a little pus or albumin 
in the urine des^TS to be consukred a sn^KCt 
for renal tuhercukaU. 

I do not wish to suggest that one should become 
more dUlgent in the search for renal tabercnkoii 
for the purpose of perfor ming more lurgenr 
Quite the ccctiary Is true because It wouU Se 
lestaonable to aasome that by early diagnosis and 
proper metbcal care man) kidneys might be ta%'ed 
from probable deatrucllcn by progretrion of the 
tuberculons Even ll tbi« were not pet- 

slbte, certainly by early surpcal treatment the 
pcognoais would ^ mn^ better and the psulent 
Hv^ from the distrealng bladder sympterns we 
so frequently see. 

CLCCCAL TUBEaCTTLOSlS DATA K* DlAOHCmS 

The picture of fUnicil rexial tnberculaais may 
be qrite varied. However In a large percentage 
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TABLE m — STATTBTICS OF CASES TVITn 


Afr }can 
II to >0 
ji to y> 

31 to AO 
41 to so 
51 to 60 


POSTOPEHATIVX DATA 

Nombcr Dmt Per oni 
g ) 33 1 

t6 A 15 4 

16 » 7 7 

9 * •> ' 

3 0 


of case* It IS so nearlj the same that the general 
practitioner should at least anticipate the disease 
In the unusual cases it may be quite difficult or 
even unpoaslblc to suspect the underlymg cause. 

A cai^lly obtained history In any lorgt^ 
condition cannot be too frequently strcfflcd TTua 
IS particularly true In tuberculo^ Ejetschrner 
has shown that ao per cent of his 321 case* gave 
a history of some pre\nous operation for extra 
renal tuberculosis. The family history may also 
be helpful The development of tuberculosis of 
the epididymis, either pnor or subsetjuent to the 
infection of the kidney on the same aide, is a fre- 
quent occurrence 

A^e More than half of the patient* suffering 
from chronic renal tuberculosis In any eerks of 
cases are between the ages of 20 and 40 years, 
hence it is considered a disease of early adult life. 
In our series of cases 38 per cent occurred between 
3 1 and 30 years of age and 33 per cent between 31 
and4oye^ Thus, 70 per cent of these operative 
tuberous kidneys were mMtlents betwee n the 
ages of 10 and 40 years. tW percentage com 
ci^ with the finding of most o b ser ver s (Table I) 

Se^ In our series there were 50 males and 47 
females. Similar data from other authors show 
that tuberculosa of the kidney shows no marked 
affinity for efther sex, and it is our opinion that it 
affects male and female about equally The right 
kidney was operated upon m 51 patients and the 
left in 46 (Table H) 

Symphms Patienti with renal tuberculosa 
seek assistance at a comparatively late stage of 
the dis ea se. This Is true oecause of the usual in 
sidioasness of the on«t and the fact that the pn 
raary symptom* are not alarming Then too 
symptoms referable to the bladder are prone to 
penods of regression and the palliative treatment, 
which usually has been instituted receives the 
credit 

In our most recent senes of 34 patients ^Tnp- 
toms had been present from 3 months to 7 years, 
with an average of 20 7 months before the pa 
ticnts present^ themselves for examination Of 
these 34 nil but 5 complaiucd of some bladder 
symptoms. Pam r^erable to the kidney was also 
a very frequent complaint, occurring In 36 This 
pain was usually dull or aching in character, and 
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sometimes only a feeling of heaviness. It seems 
worthy of note that pain should have occ u rred In 
as many as 76 5 per cent of these patients. In 
many it was the primary symptom, and in a few 
the only complaint (Table in) 

Inlrav^mms vrop’apky Since the rntrodoction 
of urosdectan anot^ disdnct aid m diagnosis 
has been added This is partlcnlarly true m those 
cases In which It is impossible to catheterue one 
or both uretera. It is not only helpful in outlm 
ujg the kidney pelves but also give* us consider 
able information regarding the function of both 
Iddney*. Unfortunately however, the kidney pel 
VIC outline is usually not so clear cut and distinct 
as the outline we obtain by retrograde urography, 
and it fails entirely to outline the minor deformi- 
ties In early cases. Intravenous urography has 
been of diagnostic aid in 12 of the 22 patients m 
whom It has been used 

Cyiloicopyc jindxn%t If intravenous urography 
and the general examination, which includes re 
peated unne analyses have not pielded sufficient 
information concerning both ludneya (which is 
usual), the patient is su^ccted to a complete cya- 
tosaiplc examination. This includes a thorough 
ex amination of the bladder cathctcnxation of 
both uretera (when possible), with unne specimens 
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Fif 3 PbJb X nr pkftn ihenrtec tnhiple mbH ctki- 
bcitaos* in bot^ Uomt* aajed by rabsnlMlA Thm 
irv dfolnont of ouvc i tUttufA lo betl Um 

dwM 

coUected from the bladder nod trotn etch kidoej 
for culture urea, tod mg ro t co pK exEmiuboo, 
guinea-ft; itwcukUoDt and potato colture One 
cubic cenumeter of pbecolsulpbooephthakin la 
then Inkcted lntia\‘ciKnalF t note Is made of the 
Ucoc at tppcartiice from each kidney and t de 
tennmaUon of the total amotmt secreted In lo 
minuta after the hrst app ea rance. Thai, the 
urea and the pbenolsalpbqorphthnWm detennlne 
the fooctKO, and the guinea pig and mtato cul- 
turepirtrv-e thepmeDccof tubcndebadUL A plain 
\ ray picture is taken of the bladder uretera, and 
kidneji with the \-ray ureteral catheten in poal- 
tkci, folkrwcd by a pydogram of each kidney and 
a pj'rio-urcterogiani with the patient In the ^ttlng 
poatnre. 

niAOKOSIS 

There is coo*»derable tUffereocc of opinloD as to 
how much data Is required to make a rfianoals 
and outline the treatment lu a gi\en case ofrenal 
tuberculosis. Beer atatea that the ry-stoscopic 
picture, together with the finding of tubeicle 
^i-nn In w nrinc, it socnetlmei ruffident for 
dkgDoais. He also behrv'ea that one ihould obtain 
poatR’e smears for tubercle badbi in So per cent 
of cases that functional tests art dgniraint ooly 
late In the disease and that p}'elography b lattly 


wceaaary and often harmful He giants the occa 
SKxal DoreHity for oploratory opera tkcL Braaach 
and La Pena (4) state that HiayHisfi of renal 
tuberculoris b more difficnlt than it was tK yean 
ago because in moat cases there is less pathology 
prtsenL They base their dugnosa on cadence of 
renal destruction as noted 6\ deformity In tie 
pyelaaiam, but state that tM phenobulphoce- 
pnthaiein functional test, posftiieguinea-pig and 
uroseiectan arc all helpful at time^ Wade calls 
attention to HhninUhfd bbdder capeaty in 97 per 
cent of cases. Pytkigrama are more Important 
than functional tests according to Kretachmcr 
who also befaevea one should not be In baste to 
operate but tbouid repeat the various tests and 
pyefegrams to prove that the other kldiKj fa free 
fromdbcaae. Estates that such dcby has never 
led to a bad result or to ary regieL Jeck In re 
poitiag sS caacsfrom Bdlevue Hospftd obtained 
pyeiognuns in only 14 10 of whlcn were typical 
enoo^ to warrant operation, and er pre sa e d fear 
ofpydorraphvin thwcasca. Thomas (>d) found 
the pyxlofTam to be the first podUvr locaEzing 
fiodxogm 560! i7opyTiogTamistudied Healways 
makes tilatenl p\-ekgnms and finds a filhrig 
defect usually at the tip of a calyx, often so imajl 
aa to be eady oreriookal Py*elcgrams were help* 
ful m making a dhgoMb in onty *6 per cent of 
Stevens cases while Rohrer tiatea that they are 
onneceasaiy Caulk made a dkgnoab of tuber 
coloab in 78 per cent of hb caaea unaided by 
pyThxTama, but also proceeds with urography 
thoQ^ he states it a not helpful in many caaes. 

The dlagnoib of renal tuberrulocb b socoetliDes 
eiceedingiv difficult, and we therefore feel that 
every pcaafble positive or negative evidence b of 
the ntzQoat importance. Our aim b not merely to 
determine that tubcrcoloab of the unnary tract 
eilata but to ascertain exactly where the inicctioci 
b and lo whit extent destruction has uctmi c d . 
Furthemxire we are anxkoi to obtain thb infer 
m»rinn u cai^ 11 pcasible so that definite treat 
ment may be uadtuted to relieve the symptoms, 
as well as to prevent extensioci and further dc 
•traction. It b true that In certain leiiona wlucfa 
pt u gr eas ikmly there may be no hurry to operate, 
but bow are we to determine In any spedne case 
bow npldlT the pr o ce sa may exterid? It b with 
this In miu that k e subject patients to a thorough 
roudne tsd complete cystoscopy 

There b always the danger of curbing tubercle 
harflll to the uninfected kidney mssicig a 
ureteral catheter through the Weeted hladoer 
Abo a vesicDraial reflux may occur which would 
permit one to obtain Infected urine frean a healthy 
kidoey Beer believes that these inddents are 
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FI5. ^ BEateril prdopwn erf FVure 3 ihcnrtng diffme 
rtbereuWi of both fcfdncTV The tldnw for 

nch ut IcfecUon Is not great. This paoent Is at present 
inoperaUe Is bring tretted mediaslij 

common and are occasionally the cause of an 
erroneous diagnosis of bOatem renal tuberculo' 
sl& TlKimas (^6) hu passed catheters to the 
kidneys of patients with tuberculosis, filled the 
bladder with methjlene blue loTrered the head 
of the table asked the paUent to strain and 
looked for the blue dye to come from the cathe- 
ters. He obtained the dye m i 5 per cent of cases. 
No doubt bacteria may be earned op the ureter 
with a catheter or a rrfm mav occur which per 
mitj one to obtain bacteria from a healthy kidney 
Still, we feel that the Information obtained frcmi 
cj’stoscopy and careful catheteriiation of the urc 
ters far outweighs the possible harm to the patient 
Reflux up a normal ureter must be rare. 

We have come to rely primarily for diagnosfa 
upon the irregularity or filUng defect in the pro- 
gram- UfuaU> other data are necessary for a 
correct diagnosis although in the most recent 34 
cases the pjrlograms were considered diagnostic 
m 38 or 83 3 per cent, with an error In diagnosis 
In 3 cases. Bv means of m’dography one obtains 
more eMdence of renal destruction than b) other 
diagnostic means It Is true that occnsicmally a 
large pi-oncphrotic sac or a renal neoplasm may 
simulate tuberculosis, but In these cases remo\'aI 
of the kidnc> Is the only way to ascertain the 
pathological process present. 



Fig 5 BQsLrnJ p>T]ofrTun of nme pstieot (Fig 4) 
f 6 moethi sfUr ntedkal trestmest. Note that the 
filling defects SR soamrhst tmslkr peetlbl^ due to heal 
lag wlthlo the Udaey He b free from irniptoms most oi 
the timft, with o cc aswos i rrmbrimw erf btidaer fyuptoma. 
Hb gecqal csoditbo has Improred sim] he b able to ceo' 
dnoe hb eu ap fc ijnpcat u s polwaaan. 

There are two common type* of adt’anced renal 
tubcrculons which may ordmanJy be diagnosed 
by the program. The firat appears as a large 
dilated ureguJar kidney’ pel>Tj and a megaJo- 
ureter This type usu^y has \’cry poor renal 
function and is the end result of a contlnuotialy 
destructive process. The second type u charac 
tcnied by ahaggmeas and irregulanty of the major 
and minor calyces without much increase m the 
aiic of the kidney pelvis, often with calcifications 
in the kidney substance, and a small, Irregular, 
beaded ureter This latter group includes those 
cases which show a tendency towiud healing and 
usually has a better resistance to the tuberculous 
infection. 

Kidney function tests prerv’ed helpful in 26 or 
76 s per cent of our most recent 34 cases, Dunin 
ishra renal function as determined by urea, phe 
noliulphonephthalem indigD-carmine, or urose 
lectan pives us an Idea of the approximate 
destruction m the kidney In early cases in 
which very slight damage has occiured these 
tests are often valueless but by the time the 
urologist 18 pennitted to examine these patients 
some kidney tissue has usually been destroyed- 
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We rely more upon tlie pcrcenUge oi phaolral 
phonephthftlrin excreted m A ^vcn tiroe from eadb 
Udoey than npoo the other uiney hmctkm te»U. 

The bladder picture on cyxtotcopy Irequenlly 
ksuffioeady ch^cteriicic to (roavhi0 one of the 
pretence of tnbercnloKi. This Is very be! pful and 
WAS present in 15 or 73 5 per cent, of our cue*. 

Cathelm states that It is impoMiUe to catheter 
lie both uretcn In 50 per cent of case*. This may 
be true at the first examinatloc In this aerica, 
both u re i e js were erentuaDy catheterixed In *8, 
or 8 j 3 per cent, ahhoiigb in ftome cases more 
than one cystoscopy was required. Occaakmally 
the catheters could be pamed only part sray up 
the nreter 

FindlDf tubercle bacHU In the unrw b var 
helpful In maktiij a dlajpiails, and we seardi dil>- 
fcntly for them by stained imcars. guinea pig 
mocmatioos, and Corper'i potato culture. They 
were discovered In 16 or 47 per cent, of the pa 
tknt*. However we do not besltatc to diagnoae 
renal tobeiculoaii in the abaoice of tuberde bacilli 
In the urine. 


TBiAnnwr 

Rena] tuherculoats fthould be cccsldefed a local- 
laed tolection m an individiaJ who hu a general 
a^esnic tuhertnlc^ fer it would be unreasoa- 
aue to aarane that a bdney could bctocne in- 
fected with toberrulcart without the tae arj i ce d 
nme other focus of the diacue in the tx)dT This 
fact Is particuiarJr Important in outUmng the 
treatment of this dJseaae. Althou^ our attenlloD 
la focQsed on the renal Infection, we should remem- 
ber that the disease b present in soine other ds- 
toe* even though It may be q uiescen t at the 
momenL Hgice, It would be reasonable to ai- 
■uzee that the patient ahould be treated la the 
same mann^ u oiw suffering from tabercnloals 
which had manifated Itsdf ebewhere. 

So called prcdlnkal tuboculoals should be 
treated mecEcaHy U do renal destmetioQ has 
tafagn place, whi^ can usually be determined by 
the pytlngrain, the patient should bavt the bene- 
fit ol careful medical care in the hope that the 
Udney win beaL U a deatruetbre IcsKcn super 
venea during medical treatment, lurgkal meas- 
ure* should at once be instituted. 

De*tructl\e unilateral renal toberculoais fa al- 
ways surgical, and the offending organ should be 
removed as soon aa the dlagnou fa made, unlea* 
the patient • general condltioci cootra-liidicates 
ungtry Occanonally even In the presence of an 
open pulmonary tuberculofti*, or other systemic 
<&ease. It may atlll be adviuble to remove the 
kidney As Hunt has pointed out, "In the ab*encc 
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of eenerai mdlcabonA, If tlie tuberculoos kidney 
i£ uie most cgnlEcact lesoo, its removid is iu 5 U 
fiable." Since it Is possible to remove $. )ddDcy 
under regional or spinal anicsthesia, the operation 
assumes much smaller proportions, both as to 
mortality and morhiditji' In rare instances it may 
be advi^le to treat this Wpe of patient medically 
before operation in the hope that his eventu^ 
postoperative convalescence may be shortened- 
It is our custom to begm medi^ treatment as 
soon as the diamiosts is established and continue 
this treatment during the operative convalescence, 
as well as after operation- 
There is coDsiderablc difference of opinion con 
ccmlng the treatment of bilatenil renal tnbercu- 
losis. Braasch (3) states according to Bumpos 
that when nephrectom} has been p^ormed, and, 
fcdlowin^ this, nnne from the supposedly normal 
Widney a found to contain tubercle bacilli, the 
subsequent mortality and the subsequent im- 
provement are practically the same as in those 
with, os far as can be determined, stnctlj uni 
lateral involvtmenL Thomas (26) believes that 
the rcnKTV’al of one kidney m a bDateral tuberen 
lous infection is not good surgery Spitzer admits 
that some circumstances ^Tarrant removal of one 
kidne> even when the other Is known to be 
affected, but that these occasions are rare. Caulk, 


Beer, Kretschmer, and others art of the opinion 
that patients with questionable bHateral renal 
tuberculosis should not be operated upon until it 
is satisfactorily establiabed that one kidney is un 
infected They also believe that a diligent search 
should repeatedly be made for tubercle bacilli 
from the unne of the normal kidney, and if none 
are found the case becomes surpoL Folsom 
strongly advocates the Immediate removal of a 
prov^ tuberculous kidney, provided a clear unne 
and a normal function, determined by the cicre 
tion of indigocarmlne or pbenolsulpbonqihtha 
Icm, are obtained from the remaiing kidney 
McCarthy (quoted by Folsom) bclievea “it is a 
much leas error to remove any number of tuber 
culous kidneys m what subs^uently proves to 
be a bilateral renal tuberculosis, than it is to inoc 
ulate even one healthy kidney with this disease 
by ovcricalous insti^cntation Uffredniii, 
according to Form, has found that nnimaU with 
bflsleral renal tuberculosia, which had a nnilatera] 
nephrectomy, lived longer than control nnimala 
and that m some cases the progression of the dis- 
ease in the remaining orpm was very gradual He 
states that in several Instances there was a regres- 
sion which resulted m a clinical cure healed 
lesions being found at autopsy He explains this 
as resulting from an increased blood supply to 





the remaining kldne7 vhkh had t ht»nefinal in* 
floesce on the tuberculous dlaeajf. 

Bnatenl renal tobercnlada usnaDy manifesta 
one badlN destro\Td kidney, while the other kid 
neyuonlvaUghllylnfected To determine whether 
or not the second kUney Is Infected many aor 
geona aeaich dUigcntlv for tubercle bacilli. In re- 
cent yean a mod larm per cen tage d bflatenl 
Infectkms baa been ancorered. After making 
a dkgoons of bflateral renal tubercoloaia, most 
Burgeocis relegate the patient to a nuterable exbt 
cDce and, as atatisbca ehow to almost cotnln 
death In a short time. There ha\’e been patients 
(Fig i) tuffenng from bilateral renal tubertnlo- 
sis, who hare had one kidney ^etno^'ed, and at 
present the dfaeiue ts at least arrested and there 
naa been Hlntral fanprovemenL Similar caies 
have been reported by Brmasch (4) Monger and 
othera. If even an occaiiana] patlrat la bmefited 
and hh life prolonged and made more endoiable, 
is not removal of a kidne> the mfectkm of which 
prevents any poaalbfllty of coowlescence^ josti 
fiaHe? Memo] treatment with amger ) » very 
belpfulj because, as often pwbted out, if relative 
{xnrnnmtycanDotbc built prognoaukanfaN'ormble. 


I do not wish to cocrey the idea that all pa 
tloiU with UlateTa] renal tuberculoals should be 
aubjected to operation There are aunc patients 
presenting franklv destructive lesions in b^ kid- 
neja, and It would be eice edlBgly difficult to de- 
doe which cme to remo^•e (FTg 4) However I 
believe that if a destrncti« ksioo a definitely 
proved in one kidney and the fonctionaJ test of 
the other is satlifaiftory even though tu b er cle 
badni have been found in the orine ntnn it the 
pa bent should have the destroyed kidney removed 
at core. It is cror cuitixn to remove the destrojed 
kidney even when there Is pyelographic cndetjct 
of a very tnfwitfm in the opposite kidney 
Inasmudi as the poor ontcome in f m b whidi 
surgical treatment has been denied has beoi am- 
ply proved andwhcresacertainpaticntsaredeh- 
niteJy benefited by aurgicaltntcrventkin we would 
prefer to mikf: u error of commlsdon rather than 
one of cmlwlon, We have also come to behew 
that no patient should ever be told tlat Hs cou- 
dldon is Inoperable. Under proper care the con 
ditkaa often change, and in two tnstarrrs patients 
who were at first pronounced Inoperable woe latCT 
deemed operable then because of the eaitter in- 
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fonnaUoa, ttey both refused opemtkitL They 
hAve since dfe<L In these c*sea there was en 
apparent recrcaslon of the disease m one kidocy, 
wWle the other became so badJ> infected that the 
general health of the patients was Impaired It U 
difficult to gneis wbat the outcome mi^t have 
been had they submitted to the operaaon- but, 
realuing the hopeless outlook otherwise, heroic 
measures seem Justldablie. 

With all the preaent methods of diagnosis we 
fed that an «plo«tofy diagnostic operation 
should rarely be necetsary The condition of the 
kidn^ almost mvariably can be better ascer 
taiaed by pyelogram and intravenous urography, 
than c&n ^ done at operation when the surgeon 
has kidney exposed We have occasionoliv 
examined a khlney at the operating table whkh 
appeared normal and had it not been for the 
pydographic evidence the kidney could not jusU 
fiably have been removed We also believe that 
kidneyi occluded with tuberculosis are a prob- 
able source of infecton dtsseminaUoii, and should 
bo removed regardless of the absence of symp- 
toms. Id general, then when the pyclogram 
shows a destnictive lesion of the kidney which 
15 characteristic of tuberculosb, and {jarticulaily 
when the functional ability is dimimshed and 
when the function of the opposite kidney is nor 
mal and the pj-elogram a normal or onl> shgbtly 
impaired, we remove the worse kidney, followed 
by careful medical treatment 

AN.S3THE3IA 

Some form of r^onal or spinal amcsthesia Is 
the anaathetic of choice, especially m renal tuber 
culosU, This 15 true because anj inhalation ana»- 
thcaa may light up other tuberculous fod A gen 
enil anwthetic also Impose an additional 
burden on remaining kidn^ In our coses, ever 
are length of hospital days was less with regional 
than with inhalation an*#thc»ia (Table 


TABLE V — ORIGINAL SYMPTOUS IN 
TTTTU TV four cases 



NmJMr 

Pet cent 

Bladder lymptoms 

*9 

i 

76 5 

Paiain Udo^ 

16 

Ootidy urine 

17 

so 

HmiUuris 

15 

44 
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II 
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TABLE VI — FINDINOS IN THIRTY FOUR CASES 


tuber 

Per cm 

BUdder appeanoce fuagtstive 
Tubercle DOdlli proredby guinea pig 

>5 

73 5 

•uln or Mtato culture 

Able to cetbcteriie both ureters 

16 

47 

3 $ 

83 3 

FupcfinnaJ test bdhfo] 

Pyeksgram •UBjestfve 

36 

18 

76 S 
8j 3 


SURGICAL PROCEDURE 

In most cases the kidney with as much of the 
ureter as possible is removed through the osuaJ 
ladney wound Beer sugrats the possibility of 
producing a tuberoulousbacillEtinia b> rou^v 
handling the kidney pnor to removal Nepnro- 
ureterectomy has dcct performed once In our 
diiuc, but we beheve that the necessity for this 
procedure is rare. A heminephrectom) for tuber 
culoss of the up^ puie of the kidney was also 
performed once This patient required a nephrec 
tomy 1 year later because of a unnaiy sums at 
whi^ tune the remainder of the kidne> also 
showed the presence of tuberculosis. 

POSTOPERATIVE DATA 

We have been able to trace 9 deaths. There 
werc^postoperaUvedeaths as shown m Table VTI, 
or si^tly more than 3 per cent The remainder 
have died from several months to >’ears after oper 
adon. From Table III, It will be noted that the 
largest percentage of deaths occurred m the 
younger group <5 patients. Perhaps the inlec 
bon 15 more acute in younger mdivdduals or their 
resistance may be less than in older patients. 

UEDICAL POSTOPERATTVE TREATMENT 

One who treats tuberculosis must havT a sym 
pathetic understanding of this class of pabent 
He must be a solid support for them to lean cm at 
all timea, and one mto whose sympiathctic ears 
they may unburden thdr troubles. Dr Wang of 
our clinic understands this psychology and always 
befriends his pabents consequentlj he obtains 
complete co-operation and some errellent results. 
He suggests that the paUent be Informed of the 
exact nature of his disease in order to obtain his 
co-operatfon The trcatmait is outimed at once, 
so that the pabents realiic the necessity for pro- 
longed core Thdr diet Is placed on an almost 
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mdividoil buU far certiiii fotsdi aggnme (10x00 
and an besefidjil to cthen. Waos (jo) bdievcs 
tint moot patients with ftnitoaiuajy tuberco 
loss thoula not be put u a tanatonum uolcaa 
acpw poliDOoary kaloQs an also present Moat 
pubbc suatoria an for patients with (nbercokois 
of the lon^ with oo aeoante pimnaunt for iboae 
with urologial tnbaxuJom am osoaHy no one 
b partkiilailj btercsted hi the uralqgkal patient 

Rest fresh air quarts light tabcrcullo, and 
medidnal thenpj are emploved and the bencfila 
dcrivTd an frocn the comhmatkm of these ele 
mrats. The orologiod treatment coosbts In local 
arethial bladder oretcral, and renal treaUnenls 
as Indicated. Barnett hi discQSshtg tubemllD 
therapy states ^e\Tr lEaw a skin or ■>ateiiik 
reacts to occur without dareaiing the dose 
In other words, alwa)a be near a nactloo or 
sometniKS In ooe but nem on top of ooe. 
Warm comlnaJ (19) 2 per cent b iiatilted Into 
the blazer twice a wc^ for resKal Initatlona, 
and, combined with methylene blue by month, 
seems to be helpful to some patients. 

In onr most recent 54 cases a lumbar sinus was 
present on leaN-inj the bcspftal In *3 or 67 7 per 
cent hlany of these bcal^ promptly with m^ 
icsl can. Wang (30) stated that all were doaed 
in 8 months and an avoage of 4.5 months were 
r equired to heal these stnoses. In stodylDK the 
canse of smas formation no coodnsuGS cotud be 
reached since nnosea were present foUowIiig 
nephro-nreterectomy in old kng standing dbease 
of the kidney anj in early renal tnborulosls. 


Pain In the remaining kidney was a tfistresri.ng 
symptom for several months in many patknti. 
This probably b doe to the ccanpcnnfory hyper 
trophy and mcreased blood nq^piy to thb kld^ 
witn resultant teniicci of the reu capsule. 
ruiouiT 

The following mumary b baaed on a review of 
the litentore a^ a stodv of 97 patients who have 
had Dephrectcmy for tobercnlcab 

I Predbucal tubeioilosb of the kidney b tbe 
stage be t we en the time when the tubercle badJI 
enter the kMney and the rime when eri- 

dence of ezteniiao to the bladder gives rbe to 
symptoms A few pus cells In the nnne of an infl- 
vidial between >0 and 40 yean (excluding venc 
real diseaae) should make one suspidoos of renal 
tabcrculoals 

I Tbe original symptonis complaiiKd of In u 
cases were bidder symptoms 83 3 per emt pain 
In the kidney 76 per cent cloudy urine 50 per 
emt hrmstrirfa, 44 per cent general symptoms, 
35 per cent 

3 Dbgnosb b establbhed primarily by the 

E yrlograpojc findings, with evidence of decrease 
1 tbe re^ fonctiao In advanced casta. We were 
able to catbelerbe both m e t ers In about 81 per 
ant of casta. Tbe ippta ranee of the bladder was 
soggtsUve of tnbenmosb In 73 per cent of tbe 
paints studied. Tbe finding of tubercle bacQli 
b not necesnry for correct in most cases 

4. Seventy per cent of the patients were be- 
tween the ages of so and 40. 
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5 Intra\Tiioos urography i* a distinct aid m 
some rflva but cannot replace pyelomphy 

6 Bilateral pyelograms should be obtained 
routinely if the ureters can be cathetcrixed, 

7 Nephrectomy, followed by proper med i cal 
treatment, offers ^e only hope of arresting urn 
lateral dcatructl\'e renal tuberculosis As much 
of the ureter should be removed as is possible 
through the kidney wound- 

8 Nephrectomy should be performed m those 
rtatieuts manifesting a destructive lesion m one 
Ldncy with good function of the remaining kid- 
ney where the second kidney can be shown pyelo- 
mphically to be only slightly if at all amreted 
TOs IS heroK, but offers Qie only chance of pro- 
longing life with a possibfllty of arresting the 
disrase in the remaining kidney Rqicated cya- 
toscopic examinations in an attonpt to ffnd tul^ 
de hi^lli from a p^ographicaJly normal kidney 
when the other kitmey has a destructive tubercu 
loui lesion, should be condemned. 

9 Exploratory operations are, today, rarely if 
ever justifiable more evidence should be obtained 
in moat cases before surgery is undertaken than 
can be gained at the operating table, 

la Some form of regional or ^Inal amesthesia 
sbouldbe used m preference to a general amesthetic. 

II Tbe mortality 13 higher in younger patients 
who develop renal tuber^osls. 

13 Ihe operative mortality was approximately 

3 per cent 

13 A lumbar sinus was present m 33, or 67 per 
cent of our most recent ;u cases whra they left 
the ho^tal, all of which healed In an average of 

4 months. 

14- Pam m the remaining kidney following 
nephrectomj' is common. 

15 Medical care is an essential part of the 
treatment of renal tuberculosis and should be 
earned out by one thoroughly fsmlUax with thU 
work. 


BIBLIOGRAPHY 

I Baejcctt C E. Kldoc7 tobercubsk. South. iJ J., 
igji, xlv, 881-S85 

> Bxei, ^ LhifBotlsiJidtntiDeiitofchnnktDberca 
knlsofUdoey J Am. &L Aiu, 1019 xdJ, i9i>-joi7 

3 Beaasch, Vt F Tubercohxb of kklncys. j DroL, 
tgjo, nfn, 669-eSj 

4r BtAAiai, W Fn and DS tA Peha, A. Reoal tubexca 
lotk Pam^vanla IL J , 1931 mt v 769—774. 

S BoitnTa, H. C., Ja. and THOuno* G j Renal 
tobercoloaii, changing concepthm* in decade i9»- 
1930. Am,t Surg., 1930^^543-551 abitjactrfin 
Proc. Staff Meet Mayo Qiit, 1930, t t6t~96K 

6. Calhelw F RTiat thooM be mne in renal tuberco- 


loris la tascs wteie urtteral catheterfiatian li fan- 
po«Ible? UroL Be Cntan. Rev 1918 nil, 536-5*7 
7 CAatXjJ R. Renal tnbefcnloda. J UroUigjr xrvi, 
180-304. 

8. CosFEX, ^ J The certified dlagnoab of Inbercoloai*, 
etc. J Am. M. Am., 19*8, id, pt^ 374 - 
9 FoiSOk, a. L IndicatioQs for radical furgeiy in renal 
tnboruloals. Uroi. 4 Cutaa. Rer^ 1933 nrri, 
75“79' 

10. Foaia O G Sul dccorio defla tabcrcoloal in on rene 
dofM 1 aiportaiioDe del rene oppofto Arch. itaL 
dlchli .Boiofna, 1919,!, 85-150- 
II TT»»ata, K L Obacrvmtian* 00 the pathology oi *ur 
gkal tobcnnllosis with particular reference to the 
mridnvrc of tuberculon* badfluria. Am. J Sni^ 
1930, 1, 514-510. 

13 HxxMAir L. Some difficultie* in the dtagnnai* and 
treatment of unllateial rarial tubercokicis. Ann. 
Serf., loiQ In, 303-109. 

13. BxxMAir L., and Gtfxxx, L. B Surgical treatment 

and pTogiuab of renal tnbemdoiit. Pcnmylvanla 
M J., loti.miv 774-77?- 

14. HowAsm T L. Accurate dU giimU in leslocs ol the 

odiiaiT tract J Colorado M Soc. x?i4, xl, 

15. Hdwt V C. Tobeicnlotis of Iddneya. Ohio St M. 

193& revi, 411-414- 

16 Jkcx,U.S. Analyali of operatlofia for renal tuberco 

loau daring pact 0 yean in BeOerue Hospital aro- 
loglc serrke. J Am. M. Ast, 1919, .idi, 300-306 

17 Karrsemm, H. L. Critical review baaed os safes 

of »si cases of renal tnbeiailods. Am. J Sorg. 
1930, tx, 131-33? 

18. XomcELL, H. Chimide da NloeBtabetlrakse. 

Arch, L klin. Chlr, Bed. i?*}, arri, J3T-3Ji. 

(Dkcamkci 5i-6a) 

19. Lcnmxv 0 S.,andHTU,T C S or gicaJ Tn a n ageaaeDt 

of rtaal tobaralnali. New York State J Med., 
1939, aaii, 433-448- 

to. Mjotlax, E. M. Pathocenesk of renal tuberculoais. 

Am. J Surj-, 193?, rit 605-606 616-619. 

SI MDirarx,A.& Renal tnbcrcnloais. NebraiLalLJ 
1939 dr 467-46^ 

S3 Rnran, P A. riinV-al mi fcy of 35 cases of renal 
tnberoiloala. J UroL, 19*9 ttU , 147-153 
33. Snxzza, W &L Indications and contra Irdkatiooi 
for nephrectomy for renal tuberculoaia. J UroL 
1930, oJt 469-477 

*4. SiTVEWL W £. Diaxnotisjff renal tuherculoak. J 
Am. iL Aw 10*7 Izzxtui, 71-77 

35 StrtEE, F Bedcnt ueher to4 Nenhrcfctomlen fner 

Nlerentubetkolose. Schwdi. med. Wefansehr Basel, 
1933, liiL 1097-iroi 

36 TBou^ G j Tuberodods of Udneym. Tr Sect 

UroL, Am. M Asa. 1939, 17-34 also J Am, M. 
Asa., 1930 xdr 339-335. 

37 Ttokas, G and Kimella. T J Clinical course 

of renal tobacoloals. T UroL, 1938, sir, 95-107 

38. Wain, n. Tubercalous Disease of the Kfonw Proc. 

Intemat Awemh. Inta.State Post-Grad. M Am 
N Am. (1930) 193X Ti, 187-191. 

39. Waito S. L. Fosti^>entlTO and Inopeiahle tnbercc- 

loib of the (enlto-nrlnaiy tract AnuJ Surg 1931 
xi, 88-91. 

30. VtAwo S. L. Unpublished papen. 

31 WnnaOLi, H. Rensl tnberailofii. J UroL, 1919, 
«L U5-r79- 



STOGER\ GYNECOLOGY AND OBSTETRICS 




TORSION OF THE SPERilATIC CORD^ 

\T\CENT J O'CONOR. M D FA.CA, Chicaoo 


T hirteen jT*n I reportfd rtro In- 
ctubces of tocWcD 0^ w •permatic CDxd. One 
wa« •eai with Dr UHUtin C Qinmby and 
the other w« a patient of the late Dr C E. 
Porter TLere was \‘a7Lttlc concerning thiiaub- 
lect m the a^'aJlable tertboohi and I fofmd, after 
a coenpfete review at the literature, that ooJf 104 
mstancea mere 00 recoed After tha atudr it 
aecmed to me that tonke of the cord murt be a 
much more comtDoo o ccuf re a ce than the records 
indicated. Since that tune I hare carefoUf qnes- 
truoed and irPimmed each patient I ha%'e seen In 
fthom there was comnJete or partial atroph> of 
the testida My caoclisiQD h that torekm of the 
cord b not the ctinkaJ rarity formertv mpposed 
ajKl that atruphy of the tecus foilowiog so called 
(Tchitb b in lact the end result of Lorooo in a 
CQcriderable percentage of hmancea. 

The fact that there lave been twice as many to* 
stancei of toraon reported m the past 10 years 
cumpared with the entue lltenture preceding this 
time aoggerts a more codudod reco^Gse of ibe 
coodittfiD rather than a more freqoent outuirein'e , 
In additioa to reponing 6 addidonal percaoal 
ohaen-aaosi together wi^ 3 patients from the 
sersice of my colleague, Dr Ccrboi, there are 
se^Tral reasons why this subject ibouid be broogbt 
up again, hloat patients with acute tomoa of the 
are seen first by their regular ahj-arcbos who 
as a rule do not consider thb coodfuaci m making 
a difierenllal diagaosis. The duguons of orchitis, 
cpidid\initis, or acute hj-drocM b freqaenllj 
madewithcrutpropttcorrelaticoofhBtofy symp- 
toms, and physical findings. Siore operative in 
terfennee re^ts m coosenutim ot the tcstis 
only when resorted to m the first few hours after 
the onset of symptoms, it b necesaaiy that the 
(hsgooais be made at the earliest pofdble mosient. 

Tonioo maj occur at ani age. It has been 
rccognired shortly after birth and in one of 
petiats oc c ur r e d at the age of 68 \Tara. It 
probably occurs more frequently daring chDd 
nood and adolescence as indicated by the re- 
ported cases, although it b poatibly more often 
correct^ dbjpmscd duriog thb perM of life be 
cause the ph}‘iirbn has lea reason to err in the 
diagEKMb of g op ocT b aal epididymilb in these 
stronger patients 

Tendon has been obsoted sesnewhat more 


than half of the cases in incompletefr descended 
testes. Here sgain it b passible that thb recogni- 
tion has not oeoi because tonioo occurs more 
commonlv in undescended testes hut becsuse 
fUfgkal mterferenct has been nwre freqoeotl) 
advocated than in normally descended testes. 

dbgnosb of temon was made daring opera 
Deo the cause of the swelling was often not sus- 
pected before operation. 

The moat plaiafblc expfanation b that torsfoo 
U alwa>s brought about by contrictioo of the 
enmuienc fibn There most be an abDormal 
attachment of the testb and a certain defiaencr 
Id make-up of the guhcmacuhim associated with 
a more or less onacious tunica xaglnalb. Thb 
anatomical variatico would not CEDSc tenloa the 
twat itself resuldsg frtxn repeated cootisctioo of 
crcmnsteric musde bundlet, stranb of which may 
be anoroakms. TbcRfore, the degree of torsion, 
that b the tinmber of half turns or full turns the 
cord undergoes, depends bdimtly opee the free- 
dom of the lesdcie to be routed Inside the tunica 
and directly upcc the stre n g t h of the musctilar 
cpatiacDon. 

Tonioo b laid to come on moat Ircquenth dor 
log sleep but 1 have seen ool> one toch Icstaace 
In 1 1 cases. Strain of any sort, running, coughing 
CTOssiDg the legs, etc. are mentioned as e:riltng 
(actors. Gradt^andrepeatedstrainbmorcoften 
noted in the recurrent cases as coitoi, and itnin- 
lug at atooL 

At cpeiatioo the pathologka] findings are 
characterbDc Die coid abervT the tofsioD con- 
tains dlher dflated or flattened and partially 
obliterated ipennaDc veini, depending apon tbs 
extent of th^ occlosioo In the twbt. Toe spec 
ODtic arteiT b alsrays rreatly dilated birt onEiUy 
penloai. If the condltioa ti an acute one the 
surrounding tbue U cedematoos if chronic It b 
adherent and fibrous. In tbe acute cases the twbt 
ocLUn e d from without bward in ove’ two-thirdi 
of tbe patients. In the recurrent cases do definite 
rule can be formulated. The atent of the twbt 
\'anea from one half tom to two fall turns and tbe 
Bto of the twist b always in that free portion of 
the cord which, covered bj tunica vigtoalb, los- 
pendi tbe eptldld^'mb and testide. 

Indrion into the tunica vaginalis ^e^Tab, In 
the earlv stsges, more or kss blood stained fliW 
while In the longer itandlM procti* oW tforf 
dot entirely fifls the tuntoL Tbe renainder 0 / the 


comronnly on the right tide and In iUgfaU> more 

fmt Orwe-aou* I*t». cd, 
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cord below tie twist, including the epidldi'ims is 
greatly swollen and blmsh or purplish in color, 
while the spiral mtcrsections produced bj the 
twist are clearlj seen The testis itself inay be 
onl} sbghtlj eiilarged or it may be treble the 
normal size. 

On section the parts show mtense engorgement, 
red blue, or blaci depending on the duration* In 
the longer standing cases there is a destruction of 
the testis not a necrosis m the ordinary sense of 
the word but an aseptic death of the gland which 
m process of time undergoes fibnfitauon and con 
sequent atroph\ if left m the scrotum. In the 
recurrent rasf* any sharper attack than usual 
may cause Ijmiph to be deposited m the tunica 
vagmalis and form adheaoni anchoring the teati 
cle Microscopically there may be seen hiemor 
rhagic infarction no organ left but merely old 
blo^ dot or a diffuse mlcrlobular hfenwrrhage 

SYMPTOUS 

The onset occurs with a varying degree of pain 
in the lower groin of the affected side. In the cases 
herewith reported 7 of the o fdt pain more or less 
immediate!) after pb\’atcal strain. In the acute 
cases which do not subside the pain becomes pro- 
gressively more sev'ere and localires in the testis 
and lower cord A charactenstic diagnostic point 
is that swelling of the scrotal contents begins tm 
mediately and this sweiling gradually mcrenees 
for from 13 to 24 hours when it ceases. It is at 
this time that the seventy of the pern is greatest 
Careful observation will show that the swelling 
mTOh-es the cord only to the depre of the height 
of the twist and the scrotum becomes diffusely 
reddened and tense In the case of a testis lying 
high up in the inguinal canal the superficial Struc 
tures d the grom assume this appearance An- 
other diagnostic feature, if seen m the first few 
boun, Is that the swellmg has the appearance of 
hems drawn upward in uic scrotum or ingumal 
canal due to the shortening produced by the tor 

HOC* 

When seen early the epididyims Is normal m 
outline but is not in its usual relation to the 
bod) of the testis being anterior or lateral rather 
than posterior Toward the height of the swelling 
the outline of the testis and epididymis becomes 
obscured due to hamorrhage into the tunica and 
Scneralized cedema of these tissues. There is \Tiy 
slight S)’Stcmic reaction m the majonl) of c as es 
and the temperature pulse and leucocjie count 
do not seem compatible with the se\tnty of the 
local condition. Nausea, vomiting urinary fre- 
quency weakness, and malaise mav occur but are 
not part of the usual dimeal picture 


If no attempt is made to untwist the torsion 
there js usually a gradual subsidence of all pain 
after 2 to 5 days, but the swelling and local ten 
demeas persist for from 10 to 14 day^ In 2 of my 
paPents the pam was so se\-ere 48 hours after the 
onset that generous doses of morphine fafled to 
rebevt it. The usual sequel is a gradual atrophy 
of the tesPde due to fibrotic changes. The cpidi 
dymis IS much less affected in this atrophic proc 
ess and m 4 of these cases has remained practically 
normal to palpation Gangrene of the testicle has 
occaaoaalJy been reporteo but I have nmer seen 
torsion associated with active mfection of the 
scrotal content- 

PIAGNOSIS 

In infants and younger boy’s orchitis, epididy 
mitis, strangulated hernia and acute mguinal 
ademtis must be differentiated from torsion The 
average practitioner of medicme seems content 
with riie diagnosis of orchitis for most acute or 
chronic swellings of the sootal content. Stnctlv 
speaking orcAUu as seen cLirucall) js a relativcK 
rare condition ex ce pt for the orchitis tccompanv 
Ing mumps and the httmatrhagic reaction resuft 
ing from direct trauma. Secondary orchitis due 
to ezteasioD of infection from the epididymis is 
usually so slight as hardly to justify the term ex 
cept m rare cases m which the epididvmal m 
volvemcnt is so mtense as to block the circulation 
of the tatide by the pcn-radidymal infiltration 
Orchitis due to syphilis whether it be the inter 
Btitlal or gummatous tv-pe is not an acute disease 
mvolves the body of the testis and not the struc 
turc of the cord, and is never to be confused with 
toivon. 

If the differential diagnosis will be enalned on 
the acute onset, lack of findings comadent with 
epididymitis cither gonorrhceal or Don-speafic 
exclusion of strangulated or mcarcerated omental 
henna, non transdluminable scrotal content and 
the fin^g of a reddened tense scrotum with cle 
vation of the testis and limitation of the swelling 
to the lower inguinal canal it is probable that 
fewer dia^oses of orchitii will be made and a 
higher incidence of torsion disarvered 

PHOCNOSIS 

So far as recorded torsion of the spcrraatic 
cord has never proved fatal In reaunng torsion 
the attacks usuallv continue with a resultant 
atrophy accompanied by intermittent neuralgic 
pam unless an orchidopcxy is performed A few 
patnmts hav-e had no recurrence after the first 
manipulation of untwisting the cord. The impor 
taut feature of this condition is immediate diag 
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DG«s became in ibe amle caia of)enti^■e detor 
HOQ in tile firtt 3 or ^ hour* will often reiolt in the 
ccruervabon of taOcular taeue (Caae t) Alter 
^4. boun opentkn li only lodkated to relieve 
pain or to eliminate the remote pc«afbflit> of 
gangrene. In leveral Initancea teen after the 
■ev^ty of the pain had began to dimlnUh pali^ 
tr\T treatment haj been adviaed rather than 
Operation the predktko being of courae that 
more or leaa complete atrophy woold reaolt (Caae 

TatATMEWT 


5. Orcindedomy In an adolt where transpoti- 
tlon of the ondtaccpded teatia annot be aatia- 
factorily accomplbhed or in any caae in which 
necroaia, gangreDc, or penirttnt drcnlatcay ob- 
atroctioii li prraent, removaJ of the teatii and the 
involved pojtioo of the cord Is Indiaited onles 
the paticni has already paaaed through the period 
of and inaeased twidling In this e%Tiit, beat 
applied kicaJJy and a wedt or to days of rest and 
a Hupenaory achieve relatively the ante result u 
orchid ectomy 


I D<iorsi*n has been succesafui In a few cues 
uf torsioo in folly descended testea when seen 
\eTy shortly after the onset of tymptoots. It 
shoddy therefore alwa^ be attempted In cases 
veo early bat only m iKoae m wbkn the testis b 
Hitside the external abdominal ring It u ob- 
^ fously hnpossibie If the ctrangoiatloo has eziited 
J ng eoou^ for engorgement of the testis to 
<<car or lot much amd to accumulate In the 
tunica vagmaht. 

Detortton is accomplbhed by grasping the tes- 
iiJe between the thomb and second 6n^ and 
dowly rotatlog 00 the vertkai axis, trying first 
Irom arithk outward u the tociico moat often 
found has o ccug ad in a coustsr-dcchwue dine 
tKW. No force should be oaed and tordoo should 
be coDtifioed antfl relief b felt or palo and reabt 
ance become ao sewe that It is obvloosly the 
wrong directioo, 

In one instance reported In the literature a pa 
tient anth recorrent tcTskm was tagrtt to per 
fonn detorsian mccetsf oily opon bVtrfrif for oiany 
VTara However ifa/tcrasucceasfaidetocslonliaj 
been accomplbhed, the condition recurs, an 
orchidopexy B indicatetL 

hly most recent patient with thb condition baa 
been able to perform detorskn succeaafally for 4 
months Bb tymptoms had been present for 3 
months end when first se^ he had 50 per cent 
atrophy of the testb. Thero has been no increase 
in atrophy and so far be refiaes orchkiopeiv 
(Caae 9) 

I Orchldapecy sbooid be peifonned in ail cases 
in which It b deemed odvlaabie to save the tcsds 
and in which there b no anatomical cooditioii 
present that wiD Interfere with the socff of the 
procedure. 

The usual trsnsposltkia can be door on nn- 
descended testes with Btbfactory results. In 
(ally descended testes any opentioo that per 
fonns and accomplbbcs a nxatios preventing 
le cu neo c e wDl achieve a cure. A simple evcrsloo 
and Butore of the tunica vaglnoib b itsoaBy 
suSdeoL 


CASE REPoars 

(Cases fTvss la atatrset for porpost c4 brevltyl 

Ctsa L U aasd is roan, a patlest of Dr Cvhoa 
aod scaD wltJi kixi, appesrsd Joae o, 1911 Matlat that 
after ndioi bnoa frtBj achoot os hb bScyde ha had brai 
aoddeaiy tabes with a aavtn pals b the recioe c4 the rich t 
leatlek. Tha pain ovuliwd vuh hxnaamf sarerity ail 
oiffat aod whes Kts team 10 boon later had aliTsib' Mfoa 
loasbakla. The tvtlhsf unofved tJu cstm rixhtacjBnaa 
which was ltd and usaa tod lymactdcal TVn vaa bo 
ttsdarseas or iwcIBbj ahors tha extw^ fotolsal rls( and 
tha imii was defimely dnwn op tonfcw 

Althcn^ not dafinha tha epidUyinls Ktmed to ba aoledar 
to the body the teSkk. AD othar taats bciai n^the, 
a rflaftWi of tanks wsa coade aad Immediato o^pentka 
adrlwd. Tha Uthcr pnfmtd to wait sad after 1 days of 
mt tad hot atyPestiocs the pab ishbdcd ud the sweS- 
(aghefu CodsuiaaB. After y waeka that atbwsarrpltred 
by a saall toft nasa with t aertBsl e^Srhdyais fdt aote 
nerjr Thb patieu was sees b Tehra^, ua, tad ptse 
Qauy no remaot U teaiis nadd ba fdt m the nsht wa> 
txia sad aithosfh the tyddidytDiB was mall h was of 
ttiwaJ cesabtB^ 

DtacBoab Torakai of right ppenaatk cord — atrophy 
h cperatkai. 

Csjx a. C S atsd |S nan, referred by Dr Frcdcrlci 
Tice, was leei a hoan a/ur onset of asren pain tn left 
tead^ which canae on aftar ftnlahif at itoof. The tedi 
was twlca ooriBal daa, derated tov^ the external ricf. 
adddymia o« cxtrniai dda of teada batead of poaUjkr 
Ten^ieitsrt and Icococyia coast wtra Borsial and orde 
proataia, asd other testa wen Deiatiyc. A dkgocaia of tor 
akwof the cord was made tod wnhln j houn after the cw- 
aet of ayiqitoroa tha a a ot an was tjcfawl and a related 
coH with mt half twlat ( SodegreeiJ waslcnod htatbak'W 
exWrsai riag After detonKA tha apchcatloD of 
^ pads /cr aemaJ aaisetes the dnrtiltiorj' 00^ 
unpujiml ao tha tsitia waa repticed is the scrotsm aad 
aeveralaatnmKt^'ed to anchor It teplaca. OpmdoAvai 
ly i fojia ed oa Septe^xr 3 igi; a^ whan latl aers Is 

beCD^ieT. pya, the tathaasBormaJ topalratVA tsdao 
farther palo hu ocesrred 

Dkgaoaia Torsiow of left ^KTmatle cord. 
Oparatiredetonknhi I hoan. No aDhaeqoest atropay 
Cany. II J a»dj6yean,eaa»rtothe'I\ajhhigl» 
Bookrard noafftaTow Octobef 1 1917 Ha was a ns- 
road braieisaji asd itated that ow tha predowa day after 
mw.<fJhig cars asd yirr^rfng to the grooDd ba waa idwa 

with a aertrsp^U tha right testicla and had tube dxhes 

boow. T^ iacreaaed conataaUr aS aUt an d aa 
^ rw^ nlr ed mie half grain ea morpfnBe to qnkt 
httn. Tha ttstk was draws ip m the right *«* 

twfca normal lire, and very teodar Tha acrool ikkaaa 

reddaoed and aSgntly odriaatooa. Then waa no mlhog 



aCONOR TORSION OF THE SPERiUTIC CORD 


345 


or tenderw** above the right external inguinal ring Be 
caoK oi a muenid urethral dacharst, which conta i n ed pna 
bnt DO gOQDOxcI, the interne marie a dlagnoda of right 
epidjdymitia. Dr A. R. llctx aaked me to aee the patient 
thenat day bccauae of an Incrcaae In fweHing and pain. 
Temperatnre and leucocyte count were nornuLL A dlag 
nof H o< tor^ern of the ci^ wu made and operatkm pex 
foxiwd unmedlatdy The cord Jnat below the eitcmal 
ring waa twitted one and one half rime* (540 degrees) and 
the tetUa wai completely replaced Iw blood clot arid dra- 
integrated reddith-brown material. The cord waa aevtreri 
j lnrh<^ abore the twitt and both teatii and cord removed 
tM U*C. 

Ditgooaii (Dr E. R. LeCoont) A ecrorir <•/. 
riagtiMU riffei UsiUU dai to temon 0/ Uu cora 

An interesting feature of this ca«, not pre- 
viously seen mentiooed by me, was a subsequent 
claim for damages against the company on the 
contention of Injury compcnsible In line of duty 
Settlement was made out of coorL 

Can 4. A. K., aged 31 yean, employee of an X ray 
company, was referr^ by hit empioyu on April 4, 1917 
He tutra that on ApiC I while aafosttng aocie eqaipo^t 
he h^ fallen frocn a ladder abont 5 feet from the groond. 
A seme pain in the right groin caoted hhn to doable op 
and wltldn an boor the right acrotam was twoQen and ten- 
der. He retnmed to Chicago from the imall town in which 
be was woridng and remained in bed, apolylog beat to the 
•CTQtamjfof 8 days. When fim •«n the pain was very 
severa. Tempentore, leococyte count, and sU other tests 
were tuonal. The ri^t scrotum wu three times noonal 
dte. tender and Doo-tnnainumlaahle. The fwelliiig ex 
tended op to the ortemal ring and wu pear-ahsped at thb 
pdaL A dlatpotls <d tordon wu aiade and Immediate 
opexatinn periormed. The cord wu twisted ahooat one 
complete turn ^5 degrees) and there wu an apparent 
dry gangr epc of the times within the tankxu The twist 
was a spiral one extending frocn the extental ring and 
temrl raring aboTB the ^obus mafor 'Pbe cord and 
testis were removed. 

Dkgnotis Tondon of the right qmnatk cord. Orchl- 
dectomy 

This patlcDt retnmed 00 October s8 191S, stating that 
he bad had fleeting palni for several months in the left 
trt d de . EiaminaD^ reread no evidence of torslaa but 
a moderate scrotal vaiicocde. Having read op on this soh- 
icct the patient wu in fear of torsion on the left aide and 
demand^ an orchidopexy This wu done and era mini 
doe in October 1939 ihowi a normal testis free frocn pain. 

flAtE j. JL H, a«d 68 yean, Jewnh rabbi, wu seen 
with Dr Dolnici on ilaidi 8 1919. Four days previously 
oa stepping out of the bath tnb the patknt lelt a sodden 
severe pain in the right coin and •CTotom "Tid immediately 
ooled a ill(^ cweDlng The pain coorinued to increase and 
the rwriUng p roff ease d tintu the sootom wu four rimes 
aornu] size. A magnosis of strangulated 
^ made bat cm hartal oaminition the temperatur^ 
wococyte count, and bowel movements were normal and 
the d hgaoais waa changed to orehltii. The pain wu so 
severe that morphine wmilH not reheve it and the patknt 
had to be strapped In bed and attend by a bariy male 
Bwie to prev en t aUenspta at throwing himself out of the 
window On examination (4 days after onset) the swelling 
f’riendcd to the external Ift filnal ring at whii point ft wu 
P^r-ihiped. TTie skin of scrotum wu blue bat not 
®donstwis. No oatline of epididymis be felL AD 
<3<her tests being negative a dkptotls at tonkm wu made 


and operatloo performed in a lew hours. The cord wu 
twitted one and one quarter tiroes U50 degrees) arid a 
large sclerotic spermatic artery could w seen ineffectually 
pumping at this point The testis wu replaced by too 
cable centiroeteri of bluish black bloody ffutd with a few 
strands of tissue floating about 

Diagnosis Torsion of n^t spermatk cord. DestructloQ 
and hnDOrrhw into testiL Orobldectomy 

Case 6. (Reported through courtesy of Dr B C 
Coibua.) Boy, aged 1 1 years, referred by Dr L. Hagen on 
March 6, ipjS Two days previously he had fallen from 
hla Ucyw and within an hour expeneoced pain in both 
tfttfles There bad been no direct trauma to the scrotum 
and there wu no bruise or ecchyroofis. Both testicles were 
twice normal sin, drawn high up in the scrotum with pear 
shaped swelling tennlnarinx at the external ring Thevua 
on eithcT side were normal and no iMxlulei cnild be fdt 
AD other tats were negsthe, temperature and leucocyte 
count normal A diagnosis of bilateral torsion of the cot 
wu made •nH Imme mte operatun advised m the hope of 
sarlng some tcstiailar tissue. Another consultant, now 
ever disapproved this procedure and diagnc^cd the case 
aa one of aente tubertztlosu of both epididymides. The 
swelling and persisted for 1 weeks and then began to 
subside. The boy wu taken to California and given several 
months of outdoor treatment During this time the swell- 
ing completely drsappeared and cximinatioD in October 
toys by Dr Hsgen shows complete atrophy of both tata 
with Dormal epmldymlda and vasa. The boy now shows 
tf iri''ri^»rdHT«ri<^T«fy lnhi»dvvvlQpment. There 
now seems no doubt about the sccoracy of the diag n o s is of 
bflatenl torsloD and it seems too bad that q^eiative Inter 
ference wu denied this boy even U the chance of retaining 
some t^rirpbr BcUrity wu sU^t 

Can 7 (Reported through courtesy of Dr B C 
Corbos.) J R a^4years,wuarimJttedtotheEvanstao 
HospitaJ on December JO Jptp His parents stated that 
j6 hours previously be had compiaiped of sadden severe 
pain Id left scrotal region after coming in from the plaj' 
ground. 'When put to bed tbe pain dluppcared and did 
not recur until tne middle of the night, whu the testis be 
nn to swell and the pain returned for aeveral hours. 
Twelve hours prior to admtsilnn the pain recurred srith 
constant ttywty and the scrotum became reddened and 
more swollen. On admlssioo the child wu in severe pain, 
the scrotum red and tense, and a swelling extending to the 
external ring. Temperature loo^ de g re es F pube iso 
respfimtion so, narinaJ urlnaljrals and leucocyte count. 
Physical >T»Tnin«rinvi vu negative In every respect except 
for the left son tal swelling and the right testis retained in the 
Inguinal fwnal. A diagnrais of torwn wu made and im 
mediate operation perfomed. Tbe left spermatic cord was 
twisted }ust bekw the ext er n a l ingnlnal ring cme and one 
half tima (480 degrees) This wu untwisted after freeing 
the testide and after 10 minuta of hot applkatkm the 
drcnlatloD seemed re-established. Tbe taUs wu returned 
to the scrotum and fixed lu place. RcotI examinatlaQ 
shows an atrophy of about 70 per cent, normal epididymis. 

Diagnoaia Tonkm of Irit ipennatjc cortL Operative 
detonwn orcbldopay Subsequent partial atrophy of 
testis, 

Cau B. S agrf 14 yean, referred by Dr Broyde on 
January is 1931 iTve days previously after canjing an 
armful of heavy law books, be had a sudden knife like pain 
In the right groin. The p^ continued for 4S hours and 
during this time the right scrotum gradually became 
larger more tender and reddened. Morphine arid hot 
applkations were given for the next 48 hours to aid In 
qmeting the pain. When I saw the patlat t^ swdling wu 
fa) the upper right scrotum tennioating in a knol> 4 Ike pro- 
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t^baiuce jut bc^ov tb« cr t traal riof Th« MnKTtoa 
»i>OT« DommL Tcmpcrxtnre and JcacoCTte awat had 
b«cii Bontial ProcUie cria* vm aonm] TIm cfisf- 
Mali o( tonkn al tha rifht fpematk crod «u ntde 
DO farther titatJOftH cxnpt rwt adrlteii An atmrJliT ol 
th« tcAb *aj predicted. Oo Fchrsary iQjai (u pM 
nest had Domml acrotiim, cpkUdTiiila, aod na, and altCMt 
c i^ilete atTDpfay o4 the n^t tcatla. 

Dtafooila Tookn c 4 the rMt ipertutk cord ao 
I eatmeat fabaeqQcst atrophy c/ the tcstla. 

Cah 9 H. R afed J9 jraia, rdetrtd by Dr FUter o® 
\pril II iQjt vlth tha rraTTplalit that for i lociithi ba 
h d had WnmlUBit attacks ^ pain in tha rlat teatb and 
n 4 b accoaqaaniad by traaaitDcy a»dSm aad ii ara ii oa ol 
ilir ri$bt tetth. TTwo w*t ao hhtnry pertfaeot to Ihla 
■ospUii^ mo prs rio QS Tcoereal datite, and no atgn ot 
I rida. Tte patkot had Dam bad matia. KaunfpaUoe 
<koaed a loiideTate twefUnt the rlfht amxuia and the 
Ctsh^ ap attb c pHaJya ik anterior to the body ei the 
tM By fraspinc tne teadi b et w r en tha timaih a^ mU- 
hnm and rotatlnt to a dodrviae dlrectkio the epi 
lyma vas placed poeterlariy and tha aveffic^ and 
aided to a frv al^tea For ecoraaBle reaaora the pa 
U refused oechidop ei y and after toatmctloes as t tha 
cedKra of pqfannl af detonioe btoaeif viLOe tlutof to 
Ji of hot water be has tDCcmfaSy taliam) tha coodl- 
00 6 nrt-mmirm Whco latt teen on October ), tpjt be 


had so M cc«t Iropby of the rlf ht testk and aitboa^ 
aca^ adrlsed to have tha teatk bxed to place totylcaDy 
fob Mtished wHh the prearst cmStlo^ 

DUxwah Rccarreot tonloo of iIk rlfht spermstk 
emd a m t mf ol nco operatlra detorstoo partial atrophy 
of teadi. 

■UtlMAhY 

Toruon of the cord i* not the clinical rarity 
prevfoaaly implied by UoUted cue reporti. Nine 
nddltlooail cues are ated, 5 ol whki were teri- 
6edatopenllac,3 by the Bndingi and cubseqaeot 
CDune, and i an obviously rec u rr en t DT* 
gradu^y developing atrophy Orchltb, u a 
dinical entity except in aaodatloQ with epidemic 
parodtla is an aocooimon conditloc and tiM term 
should not be loosely applied to explain uodlf 
ferenlkted scrotal ndlingi. Bearing Inmind the 
characterlsdc sudden onset of ton^ with the 
oMre or less typical local findings will enable an 
early diarnosii with immediate operethr detor 
ikn vhlu b necessary in most acute caws if 
teslkular tissue is to be coos er ved. 
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BILATERAL LOBECTOMY 

LEO ELOESSER* MJ> Saw F»a»ci»co 

Fro tb* DffATtDnt ot Httlth, «sd tb« SwtoU Serrlc* of Stkofoctl Unlmltr Uodkxl Dtpvtwst ot tbo Su FnadKO Bc«p<ti] 


E JECTO^rV for intractable suppurative 
bronchiectasis is gaining favor Most sur 
geons and not a few internists, agree in 
theory at least that removal of the affected lobe Is 
the reasonable and desirable method of attacking 
this hopeless and distressing disease. The high 
nsk of the operation has prevented its perform- 
ance m all but the most desperate cases, and ha* 
caused many surgeons to cast about for less 
dangerous substitutes. None of the substitutes 
however have ^ven as man^ complete and wds- 
factor> recoveries m the patients surviving opera 
tion as has removal of the suppuratmg portion of 
the lung hlanj patients that have submitted to 
thoracoplasty, and other indirect methods of 
attadt, as as man> that have been operated 
upon by cautery pneumotomv, have nad to 
undergo tedious and trying penods of treatment 
from which the survivora have emerged, some of 
them crippled some not but not many really 
cured. It is not surpnsmg therefore, that some 
furgeocs, who fnghteoed by their operative deaths 
abamdoned the operation, have b«t their efforts 
toward ksscnhig Its danger and have returned to 
It again and again, while other pioneers notably 
among them Liilen thal, have rernained unappalled 
and bdd steadfa^y to a method that seemed to 
them to be sure of itimate success. 

The dangers of lobectomy are diminishing In 
1925 Lilicnthal who has had a wider experience 
than anyone else reported 34 lobectomies for 
hroochlertasls and allied suppurations with 71 
deaths — a mortality of 63 per cent* In June 
of this year Ballon Singer amd Graham report a 
collect^ senes of 213 lobectomies by various 
operator* with a mortality of 34 per cent* 
Although the death rate has bera halvrd in the 
7 years mter\-eiung between Liilenthal s text 
b^ and the recent cwlected report, it is still too 
hi^ to make the operation one to be advised for 
but hopdesa Rifferers, As the authors sav 
Even if we take only the more recent and the 
more favorable figures we still find that a patient 
^th bronchiectasis who submits to a lob^omy 
nms about a 15 or 30 per cent nsk of dying 
of the operahon and that if be recovers 
frro the operation be has only about a 65 per cent 
™ance of having a thoroughly satisfactory result 

Sc f fi j PUadripUt tirf LonfaD \ oj a p » 

J TViraocSori idji I, «a 


With solid healmg of the wound.” This Is true, 
>'ct the halving of the mortalit) m the last 7 
years is p romudn g and the recent successful 
senes of many operators — Alexander Brunn, 
Sauerbnich Shenstonc, and others — give reason 
to hope that bronchiectasis ina> j'ct pitrvT to be a 
disease curable without too great a nsk 

Surgical efforts have hitherto been confined to 
more oc less unilateral bronchiectasis. Bilateral 
disease has usually been barred from active mter 
vention. Krampf,* howe v er m a recent com- 
mumcation from &ucrbruch s clinic states that 
we should consider abandoning our conservative 
attitude toward bilateral bronducctasB be states 
that one side is often worse than the other and 
that surgical attack on the worse side should be 
considered. 

This Is not the place for an extensive discussion 
of lobectomy howevTr the following report of a 
bilateral lobectomy in a patient observed over a 
period of 8 years may serve to show its pos- 
sibOities 

Oo Ftibruuy 8, 1914, Dr Fiutk Sbeehy wis to Hnd as 

to ask me to *(« slljs Dorothy F with him. She was 

tbeQ 16 jomi old She had coegbed sod erpectonted ever 
slocz the could remember ccnsinly since the a^e of 5 
jraiv She had the meailes as a rtihri, but It b not certain 
that her cough dated therefrom. She had pneumonia 
In IQ17 winch lasted 3 weeks. She had a severe attack of 
tpftumia durin the 1018 epidemk: her expcctoratko 
ceased Hnrhig thb altscL One of her three brothen has 
a bronchiectasis, two otbert and a sister are wdL Her 
parents bad no long troubfe. 

On first enmtna ttnn she was a rather pale child with 
oumcrous acne postnJci and thrir Karv Her fingers were 
not dubbed The lower left side of the cheat lagged a 
little. There was a triangular area of doUneas ortr the 
left base next the mine, ^th drmlnlihed breath soundi. 
The routom was thl^ g reen, foul, and occaskmaDy con 
talned a little blood It amounted to (80 cubic centimetm 
per day and iw cubic centimeters at night Repeated 
examinations failed to reveal tnberde badlU, fungi, or 
other specific otganlsna. Cultnres gave a growth of 
almost pure streptococci In iboit X ray ff1m« 

demonstrated a trungalai shadow lying behind the heart, 
and for the greater part CDrered by It 

We thought that thb shadow ml^t represent a localized 
empyeina to which bronchi ectaib might be secondary 

On February 16, 1914, about yindies of the eighth, 
ninth, and tenth liba were resected The pleura was 
thick nwl No poennuthonx resulted until aspiration of 
the area coTrc^xodlng to ti» triangular shadow was 
attempted No pus was found The pleura was opened- 
Thcre were a few fine elastic adhesions oetween of 

the long and the diaphragm There was no empyema the 

r«ji Kuettstr Eixrtw d- Olr a. Ortlop tc4 niil, p Cji. 
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I 14. I FtbmUT t 10*8 BHiUrtl brrmdikcUab lobectoeij Lu 
n lobcctODijr Law tub«lirdiiU«Qmo< bnrcr Imm kitia wkJ 
« fiQed with ktdindofl AotnnpocUilar pn)«ctloD p«okctk«. 

11 191S. Bditoml brooddixtui* be- 4 Tah 


Lf Febnu^ 11 tpiS. Buitenl broodnectun be- 
lobectimy Lv|« tnbpUj dUitiika ^ bolb Iwcf 
» SQed with lotfiid ofl tUfht Uunl prajectML 


14 3. Pefarauyi 1918 BXUteol 


rtiD*la In the lifht kibe from whk± the pabaifi 


bcfoie nmtiiu pTobeh^y 


ofukf duulij cerTw^ m odtd to « <^ 30 ^/ lafitnto 
h kj p ai t p b d j ’ la the mbitua of um teft kfwa 
I It* blue m c um ti i eboot iK urai lad ky 
ibedopluifm It na «p tb^ 4 or j tncha t^md 
hhnB A ae«<lle taQvraeed tote h wubdrow t little 
) The Inffltnlfd tfet wiietteefaed ta the chert well by 
jjue m e iu l orm It, a&l the ekest «u rvpIdlF 
ed 

V efiiMM famed ie dw che*t vhkh ipOnted the Imic 
*nd mf o c e d the mtom itxu to 50 cabk centfaaetci*, thco 
ruL In k e nt thn 1 1 miiIimi rrf tW Ipy 

»■ DOC -nKoed Socae 6 week* tfter opentloa the pe 
tk 1 * tCi peratXTO lOM ukI the e ffu ko u becuM pamnl. 
\ I rfC envotmt of pu* wu doduLTfed (rm the 

I he ta ipye a m heeled lepkQ^ et tt heeled end the 
lui ( erpoDclrd, coach end expectomtioa nCemeil In 
\ -uit, 014, 6 mocthe eftcr operetloc *he bed bcbbtl n g 
nk over both bcies end I tboafht thet the broochiectske 
bAetuel 

\ jeer efter the trit opefettofi, in FcbrtieiT j)>). the 
e^ edmitted to the Ses FreadKD Qoepitel Oa Pehniejy 
2 91^ the old m wu aciied, prfem of two ifb* wTfo 

iTHcted, end the e dheiBi t tone csoXciistd Serenl ceH- 
Qe* eerc opewed TV fietnh doeed mj cqdcDr the 
^nitiLin mnefned imdlmfnhhed, tt wu tboQfbt to co me 
from the n^t ode She wu emeberced April 11 p*}. 

wtth 1*3 enUe ceotfmeten of fpotom end e woood thel 
wu itlll open bat drelned teit httle. Tbe wooad doeed In 
hi y 9 5 

X-nr pteture* cf Mirth 16, 1013 wUh k>Jtud of] < 0 *- 
dowd dfletetkci of the cifht ll^ l■lf ^ ^ t In Ncrmhcr. 
9*3 ihe hed do more ters bat eipectanted 5 or o 

Ib Fehroerj 1918, I ww her euin Sbe hed been et 
Rinafnc in KiDthem Ctfifomfe tjl Tl i n irJMtfci. She bed 
loet coandeteble wetfht, h^ iatermittent ettech* of fever 
aarfUDC of the )ofnt*, end urere faeedechee. In September 
1919, we bed celBed wdfht, bet wuot hcf e l m wooe. Tb« 
•potom meejued 6ot j < h m m per dej Btoochuecop^ on 
F dau ery »+. 1930, teveeled moch teerrttoo from the rlfbl 


broecU, leu froca the IdL Tbe lerfer broadd wm 
ewtnetrefly nonnel la Ocuher lojo, (he rthanfd 
dnusei were drifned by Dr TV B. SmhVi TUi haptmrd 
her hteda-hu. bot aot her apectmdoe. Oa Menh 3, 
iftA iH kebo of the Kwdh, »Whih od afath ru* 
wm rueaed. the woud wu pacha wlta ctaae, ud the 
dKk ck eed Oa Mirth * tbi weand eu reopeaed ud 
1 uanr ihiaed portioe of the edherat ptein end taef 
r ei DOTcd wltJi e iWy matey A mmhet of btoachitm 
c(»ed from which lir auae, bat a pas Tfak openkic, 

thit hi the Wt ilde, healed nphUir Tbe ipaCsin wu 
Mni n iiwhfa>i«t inrt flneily yter a talF later a 
September H, 1931 a rliht lower lobectomy wu dedde d 
apec. Ureotrerud 

Aa laeWen wu meda b the old Kat and the pleanl 
attBchmail of the broochiil fitfoli, and themhh the 
r 1 |^t lower lohe erpneed. At thk functara the padeot 
•tone bialhlac and leuiios en bfue how e ver opoc her 
emnf a frw breathe, cpciatlDa {■ pro ceede d with tad the 
right tower lobe w likL b mach ihmnkm but rUdled 
witli bnaddeditlc carltlu, rtpfd}7 freed of Its ■tlich' 
Hwwta. With eome trooble, thirnch the Koall chat opeo- 

Inr, three or foot rlfjit tndod duipa m placed oa the kiba 

each cf them tied whh a blich dDctetore which b 
left loDf and led oat throo^ the wtemd Tm tower mrlty 
U packed with rtnu wwied with m ete nr o chnan e. The 
botum ef the rut enkldle lobe, wfaldi comes to % lew •* 
the ai^sthetbt ml»ra It b pfnk and air-con tainlsf 

FoOowbe eyeritlon un rectal tempfratare rou to 03 
defiaa and the pube to 1 e Imt respfradoci reached 30 
team days later Tempentma and pobe rate receded b 
iwwTwl b t^ cooTHof i weeki. At no time <Qd the patimt 
apfMar Dl She itated that her doemnfort wu 

I*x lot than uter her pe rv io us caatery open Hows. TJe 
tkatoru came awwr ahoot i week* after operation ^e 
Mtlrat wuoDt of bed ce the abeleeolh d^ Bndsu<» 
charged on tbe tweat^r-thlrd dar At tbe thas trf her <fl»; 
char(c she bed tmnal t etBper afar^ her ipotSBi evoaxm 
39 to 43 enUe centfaneters per day la tie aeet few meatu 
sbe cootinaed to havw Intennlttent attacks of fever and 
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Fig s, left Pidcnt tfter bIUtef»l lobectomy 

Fig 6, Patient eitcf bdkler»l lobectomy The left tided opaiing ha* entirely dr^ed 
ilace this plu^tog^^)b wu taken. 


the qxrtinn rote to 3 to 4 ounce* per dav There wu con> 
tidmUe diKbarge from the brenchhJ ituntp hot the 
firtul* clwed tpcmtaneootly aboct January igji and bu 
remabed cloud stnoe. Saturn and latomitteBt attadc* 
of fever oontliLiiiiK it wu dedded to remove the left lower 
lobe over wfakh cUei could aatUotly be beard. Thh wu 
done Jaaotiy j 6 xg^i. JJy note* read 

In a gld who after right aided lobedooiy lut Augost. 
coDtimied to hare ^mtuin which, from the phyiksi aigm 
and from the X*ny examination doubtiet* came from 
the left lower lobe, removal of thi* lobe wu decided upon 
In the hope of rtAttnj her of her profoae expectoration, 
Tldi lobe had b^n cauterized according to the method of 
Graham Team bdore. 

The ou tear wu therefore opened under aitiiftctory 
lociJ and gu anratbcaia. The adhealom between the 
parietal ch^ wall and the dte of the operative defect were 
*p*rahle without difficulty Thoae to the dtaphramn and 
ihote b the entire lobar fiuore were to deme that, In 
leparatiiig them, a hole wu burnt with the canterv Into 
the danhrixm, which wu recognized and hnmenbtdT 
^rpaired with chromic cut. The hunm having been reached, 
t^iagre U erthelm ffimp* were appQed to it, tied about 
lux Qgatuna on a needle the damp reappQed and 
the bbe removed above the da^ with the caut^ Itwu 
^ndfied and contalrwd Urge broochbctatic cavide* from 
thick DO* exuded. Tm retoltlng cavity wu packed 
vith a ilQrulicz tampon and plain ganze. 


Again *be made t good recovery Her ti- rr., 1 

to 10* degrees alter opera 

tin uothtUy th« totpOTtott wu nSatb'iS *' 
noTToal and ices and the pu^ beiimsi 
re*pifatkm at no time exceeded il per ^ 

oot of bed 00 the twenly-aecond 
wu dhcharjtd from the hojBiial on ^ 

^OnjQly? .03* 

the lut <«ratJDO cough and expedixmoo 
ceaaed. & then caught a 

the head. eapecialK on the right ride. 

from the noae. FoDowbg thi* angh ajyj 

that It DOW reaches 1*0 ojUcIoXK^^ 

On examination the baies 
rideiably ihrou^ the ddecta b tliertett”Si^ 
chett had remained dcned. On the left 

•pot of granulation tiiaoe throm* wh5i^ 

- cotaW’^ 


centimeter of po» fwrrM» 

There wu a rtrip of bronchial' 


between the two »car*, but no raUn^ji^ ^ 

prwure bandar wu applied to the ! 


to 60 cobfc centlmetea daily A ceOnLii®’ 
hu been made to take the pUcecgSrlf^ ^ 
The vital capadty 00 Auguit ij lo^ ^ 
cubic centimeteri. The patient tUa^i.T ^ 
and b not d ytp o re i c cm or HIrgr y^q^^ w..^ 




SURGERY G\"NECOLOG\ AND OBSTETRICS 


REMOVAL OF VERTEBRAL BODIES IN THE TREATilENT OF 
SCOLIOSIS' 

HEJOIAK LiRO\ T(M LACXinr, ilD •m ALAS DlF SMITH JJJ> F A.C.S Nr» 


'TMIE iiopowfblllty of correcting by ordinkrv 
I methods lateriJ conttaret caused by bemn 
NTTtebnc led to the ettanpt in July 19*4, 
t remove the snomaioot Tcdgc-ihaped body and 
luarcL Because growth of the vertebral column 
18 not checked by the spine fusion opereboci It 
(3 believed that this prwedure alone could have 
no effect upon the proffeai of such a curve and 
that the latter would continne to increase so 
bug as the bemlvertebre continued to gr o w It 
also Is self-evident that Jackets or other apparatus 
could ha\T no influence whatever npoG auch a 
deformity The apphcatioa of the operation of 
jartlaJ \'ertebral remoN’al to the treatment of 
lertaio ad\aDCed cases of scoliosis not due to 
hemivertebr* m which marked structural dc- 
f rmlt\ prevented correction bv ordinary mraas, 
r)e\t su^^csted Itself From Jal> 1914 to Jane 
le patient!, 5 with conatures caos^ by 
hemivertecrc and 5 with ordjoarv srotioia, were 
operated on for rerarval of verte^rti bodies 
The of the ptUents at the Hm# of opera 
thJD varM from iH to u ^‘aan with an average 
of ii>< vearv Tbe henui’ertebra group were 
imuagrr than the scoUosis patknta, the former 
averaging abgfatl^ more than 6 and the latter 17 
\Tara fiecauae it was beilrved at flrat that tbe 
heat results coaid be obtained onlv in y'otmg cl^ 
dren before severe deformity haif becune eitab- 
liihed the first a patients were operated on at a 
very early age, 3 years and 17 months, respec 
(ivelj It soon was apncedaied that children of 
this age could not wdl tcderite an operation of 
this semitv and no farther cases were onder 
taken at lets than 6 yeara 
The plan of operation in the earlier cases was 
to approach the vertebra through a dorsal mid 
line iodnao over tbe tpfnoos proceaKS, or one 
parallel to and a short distaoce from the nudUnc 
The posterior arches were ex posed lubperlos- 
teally and the spinal musdes were divided trans- 
vmelj 00 one tide at the level of the vertebra 
to be removed and retracted laterally In the 
dortaJ region the posterior portion of three riba, 
indading the one above and that bdov tbe in 
tended vertchra were r es ected with tbe trans- 
Tcrsc processes. This gave a rather poor exposure 
of the tide of the vertebral body with its pedicle. 
Tbe lamina and pedicle were removed fiiit and 
then port of the body The latter usually had to 


be piten out pfecemeal with a curette or gouge 
This procedure was difficult because of Ae m 
adequate eipoaure but chiefly dae to the severe 
hemorrhage. In the cases thas operated cm the 
bleeding was profuse ind in tbe nmjority there 
was severe or moderately severe shock making 
It oecesean to give transfoslofu to several of the 
pstfenlj after operation. Tbe second patient oper 
ated on, tbe y^oungest in the series, succumbed to 
shock one hour after operation As soon after 
femo\-al of tbe %TrtebraJ body as the patient s 
condition aflowed a traction Jacket with antcro- 
postorior hinges and a turnbockJe was applied 
and the greaiext posdble correction was obtained 
A Rlbfas sfme fudon operation was then done 
The third patient upew whom operation was 
proposed was a boy of 6 yean with a hemi 
\-ertebni between the third and fourth lumbar on 
tbe left SKle, causing a curve in that direction. 
This suggested an easier approach to the %erte- 
bral body by an iodtian uuDugfa the flank, be* 
hind the p^tooeuro. It was made from tbe 
twelfth rfb at the outer border of thesBcrospinaTa 
maadca, downward and forward throu^ the 
dorsolumbar lasda to the meat of the Qium from 
the central third of whi^ the muscles were di* 
rided The peritctfieum was piahedforwardj thus 
giving a go^ exposure of tne lumbar bodieson 
that side. It then remained simply to ligate tbe 
lumbar vemeli above and below tbe Iwy and 
to remove the latter with a chisd as far at its 
iuDCtion with the pedlde. There was very iittie 
oleeding and no shock. Tbe whole procedure wis 
accomplished in less than one hour 

Twwe days later through a doritl midlinc in- 
dsion the posterior arch together with those 
adjacent to it, was exposed by tuhpcrfcistca] dis- 
aectioo, and the arch of the hemivertebra was 
removed Althouri not extremely difliodt, this 
second stage of the operation resulted in more 
bleeding and waa not at easy as the first- The 
beml vert efarai arch usaaDy Is united to the one 
above or below, and socDetimci to both which 
adds another obstacle to its exdsion after re 
moral of the body Bridges of booe were lunwd 
up and down from the adlacent limlnc in soch 
nunner that they would interlock when tbe 
lamlme were approximated. 

After both stages of tbe operation the patient 
was placed In a poateriof shell of plaster prevVwwy 
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prepared A jacket waa applied under light tree 
tion 9 days after the second operation, and m this 
a lateral mnge and tumbuckle were incorporated 
by means of which the jacket was wedged and the 
space left by removal of the hemivertebra was 
clos^ Fusion occurred in this case without fur 
ther operation, but in a sunilar case it was neces- 
sary to do a fijslon operation later 

Done In this way, the operation is compaia 
lively easy and U free from luemorrhflTC and 
ihocL It IS applicable only to cases of hemi 
\Trtebra In the lunibar region, and it is important 
to note in this connection that the only successful 
among these ten were two with lumbar 
hemivertebrtt and one of scoliosis m the lumbar 
region The difficulty of cKiosure and the severe 
hemorrhage encountered in the dorsal area of 
the spine make the operation Impracticable there 

One patient, a girl 14 years old, with a severe 
right dorsal curve, had a pneumothorax following 
removal of part of the nin th dorsal body This 
was the only case in which the pleura was dam 
aged A child 6 years old with a curvature 
caused b> a hemiv’ertebra and who also had an 
extensive spina bifida m the lumbar region and 
partial paralysis of the lower extremities showed 
an increase m the paralysis and evidence of spinal 
cord pressure aftar operation for remov'al of the 
twelfth dorsal bod> 

The results of operationi in the 10 cases 
may be aummaxixed as follows Two patients 
Witt bemivertebne between the third and fourth 
Inmbir were corrected to the point where thar 
spines were straight and there was no apparent 
curvature In the first the curve was r^uced 
from 31 to 9 d^rees and in the second it was 
ovcrcorrected from a left curve of 37 degrees to 
t right curvT of 7 degrees.* One 22 >-ear old pa 
tient with a marked left lumbar curve was cor 
rccted from 30 degrees to 6 d eg r ees by rcmov'al of 
portions of the ffist and second lumbar bodies. 
Two other patients obtained substantial reduc 
lions m thar lateral curvres but this was offset 
by the occurrence of a kyphosis and failure of 
fusion of the spine at the site of operation. The 
other cases other were not corrected beyond the 
condition before operation or subsequently pro- 
fressed itiU further These were all dorsal curves 
and the failures are attributable to inability to 
complete the removal of the bod> or portion of 
the lx>d) because of hssmorrhage. One patient 
died of shock The average period of observ’ation 
^ter operation was 4 }^ years 

, rw Brttiod of tW dcyn« 

br FrrtwoD fa "TVitidTitiiltmUMto/ kpOoJ* 5o«rtk 

^ J 9 JO, nfa, n6 


Pseudarthrosis or a defect in the spme fusion 
at the site of operation occurred m 6 of the 9 
cases An operation for repair was done twice m 
3 cases and once in 2 cases. The 2 other patients 
refused to have another operation One com 
plains of tenderness at the pseudarthrens The 
other has no symptoms. 

A kyphotic deformity developed at the pomt 
where the vertebral bod> was removed in 7 of 
the 9 piaticnts It was marked in 5 moderate in 
1 and slight in I This was m the dorsal cases and 
was due to anterior rather than the desired lateral 
collapse. 

A bnef history of the cases follows 


Case i J W No S3t444 * bey wu first seen in the 
out-padent clinic of the New \otk Orthopedic HofplUl 
Maiid) * 3 . iQii at ■£« of 8 months. Physic examinatfon 
wma negative except for a marhed left lateral curve of the 
spine in the lower dorsal region and a right lumbar cnive. 
X ray mmlnation showed a hemivertebra of tbe eleventh 
doml on the left side and a hemivertebra of the second 
dorsal right Attempts to correct the curve by plaster 
ijU±eU preUmlnsjy to spine fusion were made In 19J3. 
These were ansucocsaful snd tbe curvature increased, aa- 
iodated with a kyphosis. At lie age of 3, on July ic 191.^ 
an operation was performed for removal of the eleventh 
dorw bemirtrtebra. Thrtmgb a donaJ mkilfae Inadoa 
the lamina and pedide of tbe efeventh doraal were removed, 
after which the body oo tbe left dde was expoeed between 
the nerve roots, and excised. The HlKiif spine fudoa oper 
atkm was then done b e t wee n tbe ninth and tenth dow 
and tbe twtUth dorsal and first lumbar arches, but cot be- 
tween tbe tenth and tveUth, In order that the carve might 
be corrected Sobsequenlly \ ray tuaioMtiva showed 
that tbe eleventh dorsal bmh'ertnra had bea removed 
and that there was a 5s degrees curve from ninth doraal to 
second lumbar By means of plaster J^ets the curve wu 
reduced to so degrees, and on OctobCT 14, 19x4, a second 
iuskn operatiDn wu none to mutt the aruxes of the tenth 
and twelfth vertetne betwe en which tbe deventb had been 
removed. A Jacket wu reappbed and be wu msJnt«?r^ 
In ptasici until July 1923 in September the curve had 
Inoeased to 40 degrees six) the paUent wu readmitted 
and TOcrated on. A w e d ge wu removed from the left 
sldcoa the tenth donal vertebra This body wu approached 
through a midline indslon. Failurt of fusion wu found 
between the arches of tbe ninth, tenth, and twelfth ctoraal 
A wedge oi bone with base to the Wi wu removed st i-arJi 
rite of psendartbrotis. Two weeks after operation a plaster 
Jacket with headpiece wu applied under tractiotu Tlie pa 
tient wu readmitted to the hospital April 27, 1927, for 
repair of pseudartbrosls. A Jaiet wu sp^cd whii 
caiued a pressure sore due to s kyphoris which had de- 
veloped at rite of opcratloa The operatic® wu performed 
on September 13, 1927 A narrow crack wu found at tbe 
apex of the kypbot and another at the upper end of the 
fusion area. Tliese were repaired. In April, 1931 the left 
curve measured 30 degrees and the fcyphos 00 dewreei 
Foslra appeared to be solid 
Case 2 L. F No 82 762 a girl wu brought to tbe 
clinic of the New York Ortbopidk noaphalwhen 10 
months old because of a deformity of her bai noted s 
months prerlcraily Sbe wu a well developed healthy 
baby with a moderate left Isteiml curve in the dorsolumbar 
region. \ ray examination showed a left Ixmlvertcbra 
of the twelfth dorsal. Sbe wu admitted to the bo^ital 
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1 K. u Cue i. Roestfetkafrim before opcntkcL cbo* fig t Cue j. X ny plctnre hi hloicd jacket 
u kft bemJewlebu between third tad fimrth hnfaer t/ie opentk« Hemmtdin ku been nmm^ 
tebne Fif. 3 Cue 3, FlnelmBlt>3enn«fteropaitiea. 

iml opented oo foe rtmovtl the hoBheTtebn 00 De eeihcSTUtffdiaiTteevuQepostcfeethe iho^ The 
crmbe 7 ^ the (fe of 1 Teu, 5 CDOothi. Thnoiti • aeaed «tm m dene oe April ii 1917 i* deje aflrr the 

midllu birWm the poetato cnh of the bemhertebn «u *«t* n* liAlne, tnnertm r ^ rr u e, peddo> ud 

u powd tuhcKdoueellT The upfer pert of the lembe rtaaekiai; pert of tW bodf oTthe h e al rtr Ub w wen re- 

»u rsDcned ud the Utenl ud utertor upeco of the nored end • E!bhe hnfaa open Ucn vu done between the 

bniv were eiKieed Tl» homhratehnl bod/ ud pert of third end fcnrtb lumber Tertchno. A poet e rlpr plutrr 

the bodv of the flat hrmber were re aei re d with • corette iheD m tnlkd There «u &o ihedt end the t*ddnre 

eT>d ■ bnti ed piester wu tppU^ The petknt recorered heeled b/ pomer/ nwtiwi a jeehet with Utoel hhiffe ms 

from the opwetfan vhhim ibofh. X-nr mmlnerion epplkd onder iflpt trmctkn 9 dtjt after eperttien The 
•fitf eperaQra ibowed that the hemfreTteorm ippereetJy iu±et *u wedded and the tpece Irtt \zf moral of the 
ttuJ pmcat, lemorel evUestl/ haring ben Bnrt trujrth 

plrt Od Febntei/ il a Mccod opecadon we* lumber bexSe* in owtartThe patnt v«s diKhai^ 

ondertihro for mDoral of the bemli utebn . Thb wa* from the boeadial In a bestpluter jeefcet on hlar *a TU* 

done throofb the Bear of the pierkati opendoo Be<ao*e was rmorca lo September 19*7 X-ry gamlnjrif b 
of the great (OfllcBltj to eipacliH the reddoe of the betnl- Mar rpjr, a h oe uJ aleft hmter enjT* of 9 degrees tDStced 
ertebeal body the one beW thb flirit lambed was re- of Um 31 degree csirre present before co erectioa. Phydnl 
DWNcd pfe co neal. Blredlag the eperadoe dUBnilt eiaialDadcn showed that the spine was straight aid the 
bat Lbe peaent left the operating table Is Keldy CO‘’d ahoeldeis and peirls lertl. Two biothea of the pedeat 
oiodldDn V hy po d efa w dyib w*s gfrea Imm a tti ate^ bare rtrtrbnl aini—Hrs la the fem of deft bodies and 
isddenly went tnt ihoil sod (Bed hour after the rehee of sercrtl doml Terteboe. 

ependon Cane- 8. D Ko. 97^(3. a 17 yraioldgM, appOed lor 

Cue 3 B B So 99<>f^ a 6 yaer old boy was flat tnetmest of a lateral carrattna of the apue at the 
teen In Febraaiy 9J7 Pght moothe prerknsty the York Orthopedic Eoepfta] ec Jamaiy il, Tpj; The ^ 
farmly pfaytidas not^ a alight car r a taro of the apfiK fonnlor int was nndM when the wu u yean old and 
Kb operation for pyloric atenoait was dose at 4 weeks of wu tiieted for ywi with extrdMS, misugo, bnces. aod 
age He wa a well dereioped and nooritlMd boy PDstnre coraeta, hi iplte of wideh It ceaMtandy iocrused. Sh e hed 
wu poor aed then wu a Uft lateral ATS In the htmber a me rij ed right doiael enrra of efl d c^ea , rrtudfag from 
reglan X ray exasdnsdoa rmaled a kfl bemirertebnt the aii^ done] to the that lunhar rotebra, with the s^ 
b et s uj the third and fourth hnntwj and a ceotial deft at the tenth doimL There aru a compeasiteeyWt Imow 
through the bodkt of tba fifth, itrth, and chj r ea th dwaal carreof 34 degrm AltesiptstorcdacetbecarTaby)u 
rertebne. It wu dedded to faa Jra the lumber hanl- eta appQea In the ( H i pm a r y failed. She wu adialtted t 
ertebrw In two stages, the body threegh a lateral ie d alo ri tfeboepftal sad o* October sd, 917 the paflde and ahewt 
In the flank and the postertor ar^ through a ihwwal teklU DC ou-thlra of the body cd the tenth donaJ 
IncfaJocL The first stage was done 00 KprI] p, soij Tlie through a six loch iocUou to the right ef the o si d ll n e. The 

bemirtrtsbea wu trailed to lha body of tie fourth Inaber oneailim wMTetydifficaltbec*ti*eofp<u#ueshfcw«t**P* 

aad wu chWed free It was than n-rrrm-H with Ihw JIac Iler copditkrfl after operatlap wu peer and the po^ 
bet we en Ktnd the third hnnbar A preriogifypieperodptaat rapid and Irregular A transhudeu of 700 cnhfc centlesHer* 
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Fl« 4. Fig S Fig 6 


Fig 4. Cue&. Roeotgeoagnun of heniTutebn. be the bemhrTtcbn together with t Urge part of the thud 
tw«o iecnnd aod third hrmbar vertebra thowiag the larnbn bo^ 1 

CDoditton before operatko. Fk 6 due 6 X rty picture 3 Ttan after operation. 

Fig. 5. Ct«e & Roentgeoograni lffliDedUtel7 abowmg ovtrcoxrectioQ 01 the ciure and fudoo of the 

after opendoD and before osrrstloa, chorine rexnoral of bodlea. 


cf blood vu given In the evening after which the patient a 
condltioo wu fmpmvwjTy imy eaminatkn 3 diji 
after operation abow« the dofial curve re d need to 36 
«grtet. A wrdgln* Jacket w« applied br nwana of whkh 
the carve wa» farthrt corrected to »4 degreea* On I>e 
^ ber 7 igj7 9 monthi after the tint operation afpioe 
fwiw of the ninth, tenth, and clcrenth dona] wai oone 
through a window In ^ Jacket She wai d*»charged from 
thoboipital InabaitJacket,onlIarch 10 An X ray 

on June 6 1930, abowed rift the right don^ 
®rTB hid Increased from 14 to 61 de g rees ai>d that there 
wi* 1 marked kyphos with the apex at the tenth dorsal 


u a daitari aulitant The kyphoa had Increased mxrkedlr 
igjg but more rapidly In the last months, imit- 
ating tint a paeudarthroiii was present in the finlan area, 
She refused to have this repaired. 

3 T C No 51871 a girl g months old, was ad 
to the out-patient elmlf of ^ New Vora Ortho- 
P«|^Oip<Ul on January 6, 19 jj She had a right doraal, 
Kit hnnbar curve aiKl \ ray fil^ revealed a hemfvertdua 
w left side betwe en the second and fotuth doml and 
at the tweMth domU on the left ^e. There was 
a^^ Ufida from the first lumbar to the tsenun. On ad 
^*an to the ward in January 19*8, she bad a fixed left 
T^pphnnbar curve of 50 decrees, with marked tflt of the 
P^Ii, and a valgus (Worml^ of the left foot and etjoino 
the right, caused by the ipfna bl6da, FoDowing 
tsoOT tranafuslon to improve her general condition, an 
atteopt was made on February 14 1938, through a dorul 

s»d Fot^o- 

^ «Be3-rwolt»t»dyofthrt«bawfc»t 

“Sanro***. J Eo*. a Jolmt Sar* ipj iSl. « 


incision to r e n wv e the arch and body of the twelfth domi 
hcralvtrtebra. Great difficulty was encountered because 
of basoorrha^re, and after rexnoval of the arch and pedkie 
the exdiloQ of the body was abar>doced. Two transfoiioTii 
were given after operation. A second attempt was made 
to remove the body on June 4, igsS, through a left hunbar 
IncUoiL kgain profuse bjEroorrhan octurred but the 
hemivertebra and about half the body of the firit lumbar 
were removed The wound was packri for 48 bouri Fol- 
lowing operation the paraiyals 0! the lower extremities, 
which was present before operabon, was greatly Increased 
and rcteuDon of uiine developed 4 dayi Later A wedging 
Jacket after operation f^ed to correct the carve, and be- 
cause of persistent paralysis and evidence of a block as 
shown by lumbar puncture a hunloectocny was performed 
July IX loii, from the twelfth dona] to thlM lumbar 
^e lateral artlciilations were fused at this tmK. Tire 
neurolofdcal condition gradually Improved after rhb- Be 
cause 0? the bad aifnement of tbe trunk it was dedded to 
hiduce a cumpenaitory curve to the right In the dorail 


twenth dorsal on AprO 93 1039. Arrethcr fuiloci operation 
was done on May i 1019, from tbe third himhar to the 
tacnim, in order to malDtaln tbe podtion of tbe pelvis Ln 
relation to the trunk. Repair of a break In the fusion be 
tween the ckventh and twelfth dorsal was 
August 19 1939. Because the curve was increasing this 
area again was exposed on July jo, tgw and a wide 
pseodarthrotis was dacov er ed between the eleventh and 
twelfth doTial. An attempt was mode to repair iL She 
icco v c red sufficiently from her paralysis to with 
cnitcbes.dlscbaried from botpltal Id January 1931 The 

curve orlglnaDy 50 degrees, measured 73 at that time 



SURGER'i GYNECOLOGY AND OBSTETRICS 


Cask & A. H . f«o. t tiri j yctr? aid, c*»e lo 
cfaaic of Um Aev Von: Ortb«(«iu; Ptnyfttl on 
iS, 1(^7. b«caaM of t iptml cxmtan Artt Dotad 4 7can 
prcTioqgy oad wUdi wu hU to be frtHax «one Sbe 
cad h*d pala for t rarmOtt Two ptiuter )ac£ets beco 
•ppQed wftbcut fanpronsncDt vu a tnarked rMt 

dorKfumbar tcft teBbar ctma wflb rtrUtkn. Flac&fty 
of tbe «a« creatlj Impaired V-ray cmmlnatto 

tboaed a (eft bexDmrttbra b efwt ea tba tiiM and foorlii 
}«mbar partfr ftaed to tbo body and arcti of Uto Udid 

Kimhar RetnovaJ of tbebmlTertebra waiadvlvd aM tiM 

operatkn wai perfonsed oo lUy 15. igtS, wbea tbe body 
of tbe be m hentfara and a porttcD of tbi body of tbe UJrd 
tiimbar were fcaoved Ihroe^ ■ left hrmba tBcWoQ. Tba 
patidit was in aikbt aboci b«t left tbe opentfnf roon (o 
(Dod coodHxa alter an {ofailcn of ffaroM Od June 
QiA 7 daya after the brat cceratloa tbt tpuKU proroa, 
tamuM, and pedkk of tbe Wndaerfetm vm rmanni 
Lhroo^ a doiml eddflne iDriooo Blredmc wtj quit 
prefuae vben tbe pedlek wu removed bat wu coDtrDlIed 
ov pacibif Tbe lower part cf t^ hmlru of tbe tbbd too- 
ba was removed so ceder to maty pcufbte tbe comrtm 
ot tbe ettrre One week after operatkio a wedfinc iiMdtet 
a u applied, by means of w birb enrre was orercnrmi rd. 

Tbe patient wu dbcbsrfed froa tba hoaplta] la a jac^ 
m July sj. In tbs bt^ that tbe botCes of tbe tU/d and 
fourtb kimbax wooM fuse X ray mraJfutkwi on S(^ 
t en her ttndscB ted that tbb bad eeit occurred. OnOrtoto 
QS&, a spine fealaB of tb« poatemr arcbea of tbe Artt 
( fnirtb hjmbar wu don* Ob klsy 10, igjt tbe faiwl no 
pa 10 ber back bat did base ocraabaoal pain b tbe aw 
over tba anterior part of tbe Qlae cmf Iler tpsne was 
traiffat tod foDon of tbe hmbar retbn utaxii toOd. On 
wi dobt bwiB Wnr l X ray examiDatloD tboved tba 
spue mi^c and f also eery moec ^ bad a rl(bt carre 
n de c r e es, u cooptred witb left am of jy before 
opention harmc bw ore iios ie ct ed. 

Cue? W B Ka 6y t csfored rlrt (/ yeartobjl, 
presmted benelf at tbe rimw of tbe New VoA OrtW 
pcdjc flospiCal on Febroary 5. peb, wftb a Uleral corsw 
tore of tbe spme wiueb wu noted S trars before cocopialD- 
lofofpaia a ber left tkle Tl^rc wu a proaoonred r^t 
k era! carv^ture In tbe lover doraaJ wlib cBarCed 

rnuticn of lbs ertebrw and compeo u tocy curves above 
sod below \ ny ciamitutioa shoved that tbe prfiMjy 
cujv exrended from tbe eii^th dorsal to tbe first tnabai/ 
4 od that tbe ancle vs oodcfrees Corrcctloe by meaae 
of plaster pcLels. fotloved by tprw fadda, wu advtsed, 
Tbe patient did not enter tbe boeplta] ontu November j, 
lor? Tractkn yicbru were ippB^ and tbe rlfbl dona] 
carv aureducedt A derrees It wudeclded that eflee 
tlrcrorrecUoD coold be obkmed 0^ by partial le a ovalof 
\ ertebral body On December si ipsy tbrooeb a dona] 
Inritlco t tbe rUt of tbe msUbe a part of tbs kmbM 
and tbe pedicU of tbs toitb dorMl mtriMa were r et uuuJ . 
Tbe riebt half of tbs body of tbe tesib dorsal wu cncl^ 
and tbe remaioinc baH was dmded trans ersely 'TlhrTs 
au cocaparathrly bttle bleedbu Tte patient raa a hsab 
trmpmture and kococylc«s Iter opera O ob, and 1 (be 
end of 8 days pus au rvacoated fnm tbe wnaod. (he 
coltOT from wbjcb yrev stap hyl oc T a ca is aBwa. \ veocisc 
jacket wu arpbed, by means of wbkii tbe carva wu rs- 
duetd from W to u decrees Tbjoa(b a wl^ov In the 
{■cket a spliM fwkm operatloa wu dtaie from tbe fifth 
dmi to tM first buaiwr OQ Uaicb s, os9 Tbeindslo* 
^aled by primary tmtan, She wu discnaj^ freax the 
bosfdtsi, In a jacket, on Jaly y, ps8, at which time the 
\. lay fiba. liMiicatea that tners wu a parodartbrosa in 
tbe fusloA ana. She wu nadmlcted to bo^tsl and a 
repair <d tbe pseadsrtbrosn, wtdeb ocmircd at (be site 


of removal of tbe beatfrerttbra, wu deoe on Sateniar 
St ipsS. A kypbos bad developed at tbb lev^ In Jatt}. 
■(7 rpjo, tbe curve bad bwnhfwt to 69 degrees. An sr 
pfomucin of tbe sm of forion wu done cat Jamaiy lu 
43CV and It vu loand to be soUd. Tbe sectod and tblfd 
loffibar vertebic were ackled to tbe fsiloa In NovenJar 
ipji tbe anfls of measomnent wu yp t tec»cs a^ IW 
kypboaat tbe site of vertebral rcmovil wu considerable. 

Case B. V N No. ts^j s jlri, ri>f yean old b«s 
taken to tbe New York Ortaopcdlc Hes^tal on kiaiek 
sy. pij breanss cf a Cemturv of tbe qdae wklcb had 
bea dis co vT r e d i vear before. Sbe wu a bealtky a^ 
dev ei op s d child wltn a sotnewhst K ie f s riebt dorw carve 
with aodersts rotailoo and ccanpensitory enrret above 
and below X ray erualaitki showed tut tbe prtaaiy 
rn rve extended fmm tbe sfetb dxul t o tbe aecDcd Wibar, 
alth an ancle of 5s decreet. Corrcc L loa and fosloe sere 
ad lard but were refnai^ Sbe retamed t tbe eflede In 
July Qsy ksvinc bad cUrapnctlc treatment and cor 
set The cwataie and rotalkti bad locreased etarle^ 
tbe measanmeat of tbe curve now briny Sx defrers. TV 
buBlly finally cmaded to eperatioa, and she wu td- 
ndlUd (o tbe bospftal In December 1917 at tbs afe of lx 
yenn Oy means cf a wedfiac ladtet, tbe riybt doevJ 
cum wu reduced from &i to 5c d rrrees. and on Frbraary 
y. igs^ tbmxb a riybt oonaf u tvpo sar c wu 

madsof wbnt IMS tbooAt to ba tba tenth dosMl rertetwa. 
About QOS third of tbs fedywurpnered. bat the posleifar 
enrtex cookl not ba fonin oot risanJy and leu of the body 
than wu Intnded wu reinmed betnose of pnfne bleed- 
lay from tbs peal eriwemisi ana An tafusoa cf ebreae 
was yfiea u tbe wcarod wu belBy doaed tad tot waj 
foOom by a blood trantfolaeL A rifkl pBmutboeu 
wupronla/ia tbe epentloo, tut tbe pteera 

bad oeen opeseri TUt EndoaDy absesten and tbepatiett 
(f co v m d ipiltt pnmpvr from a seven pesttpentive re- 
ullon. X-rtycumba Cut themed Lkt I UK bom had beta 
r e nove d from tbe body cf the ninth rather than the tenth 
(knai, u wu tbooybt at cveratlan. A aedefay Jacket 
wu applied on Pehraary rfi, ^ means of wbkh corrertloa 
wu oValned to fit deyreea. fiecnsie of tbs patient s fes- 
cnl road Irion and se-mral pi es s m s sores which devekped 
boo lbs Jacket, inne faako wu sot does on tO September 
afi, osS, at whies rime (he ten tb dvsal to third honbar 
wvrelooaded. (b> Novmber a, tbs foartb tn tenth dorsal 
vressdded at a seecaad operailon. An X ray wu taken ia 
lone 19S9, at wbicli thne tbs Darre was fit (iarresand tbe 
(osloa snKarrd doehtial b e twe en lbs nliith and tenth 
donak nbes tbe jneket wu removed In Aaynat, 19S9, tbs 
curve was yo deyreea. Becaaas oi cn c tlmi cd pu and 
X ray tvide^ of pseadarthmsk, an opefatkn wu dcu 
on Dreember m rgy ■ dtsdodBy a * Ids area of non ankv 
between tba ninth ana Icsth doml Thb wu repaired and 
the catient wu dJscbarycd fima tbe boapltal, m a Jacket, 
cnl^bratrytc, igjt InaddltloeloacaTveof yfidryTtm, 
abehad modmts hvriliosia st the ninth dorsal 

Cam 9 B. V H , No. flyjyj, bad potiocoyebtls when a 
yiri j yean old. A UlenU enrvatan of tbs iplns wu 
ot s ^jved when she wu is yean old. Sbe wu area at the 
dink of tbs New York Ortbiy^lc ILaphal ca hlavL 


fpsy when lbs wu IT f 
dcrml, Wt doesefnmoar 


dcfoiml^ The epper curve cttendiiiy from tbe seensdto 

the tenth darasLawasared 4 j deyrees, and tbe lower from 

the tenth dorsal to tbe fifth fannbsr aeuared 4J Aeyie^ 
Tboe on ees were lanflh'sTiy anaJIected by tnetk* Jack 
eta. Sbs wu admitted to w benptsi, and dc«Ns uo- 
•stnyalar arthrodeses a^d douUs cc stectfcc of Up flokn 
ddtfmitlef were dou In NovemVr and Derembsr, 1933 
By ex of jadets whb lateral blnye and taminckk the 
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Vjwercnm *u reduced to #i degree*. A cploe foxloo rru 
otme Irom the tenth doml to fourth lumber oa July jy 
One yt*r iftei operetlon. folkrwlDg cii Ifi/aty from a 
^ X ny eremlnitloo ihorea en epparent defect In the 
luiai between the twelfth donal aod ftrit lumbar and an 
UKTttiehithedefonnlty The ipluewai explored oaUareh 
md 4 line of fracture through tnc center of the 
fnkn mm vai repaired. In April, 1917 it wa» noted 
that her trunk lifted to the right Mnd thU became more 
®^ed throwing her badly oebalance. Bccaofe of this 
‘l^lded to remore part of two hndW on the convex 
jWe of the curve the only poallde way m which the de* 
wtnlty could be cocrectea and hal«TVT restored. On 
y*y ^ 1918 through a donal inosion, a wedge was re- 
from the fo*ed i Inch wide at Its base oo 

left side as weD as a wedge-shaped ^ece id the ad- 
parts of the bodies of the first ana secood hunbar 
wrtrtre IndudiDg about hjlf of etch body and the Inter 
'[^wraldisc Nine days after opcimtlon a traction jacket, 
*tth anteroposterior hinges, was applied by which the 
tmve gradually wma reduced frocn JO to 6 degrees. A Jacket 

f *** worn until Tone 17 191a Am X ray i»v«Tnin»tinft In 
193* slrowed aolid f^on of the posterior arches 
tenth dor»] to the fourth lumbar and of the ro- 
®un^ portloos of the bodies of the first and secood han- 
occasional fatigue but no pain. There was a 
to the right itdc but her postore bad been 
F*fly unproved over that before the removal of the 

la F B No. 16 J92, a boy jK yean oW bad 
of policanyellua In September 1916 Hewasseen 
S._ pntlent department of the New \ ork Ortbopa fd ic 
on Norember 15 1916 with lnrnlrement of the 


left lower extremity It was noted in 1925 that there was 
a right donohimbar scoliosis, which corrected largely with 
traetko In Angnst, 1916 there was a marku lateral 
curratnre with prooouncxd rotation. X ray irraminaricc 
showed tiut this exte^ed from the seventh dorsal to the 
third hunbar with an angle of 64 degrees. Spine fasloo, 
after amcetkm In a Jacket, was advl^ but the piaraiti 
refused to hare thu done. In November, 1927 the carve 
had Increaaed markedly meapjring 80 de yeea . He was 
then 16 yean old. He was admitted to the hospital In 
March, 1928. By means of a hinged Jacket the cerre waa 
redaezd to ji denees. On May 10 1918, an operation for 
partial removal of the bodies of the ts^th dorsal and first 
lombar was performed, through a window In the Jacket, 
by a dorsal approach. Becaose of profuse tmnorriian the 
opeiatloo waa followed by a blo^ transfuiiacL Sixteen 
<bys latcra new traction jacket with an teroposteri or hinges 
wasapplied. On August 30, the curve measured iSd eg r tta . 
It waa dedded to the spine from the fourth dorsal to 
the fourth hnnbar in several stages. The first Indaded t^ 
ninth <h>rsal to the first hunbar and was done on September 
4. 1918. Three weeks later a fusloa opefatkm was done 
from the fourth to the ninth dorsal, on Norember 9 
the first to fourth lumbar were added At this time a coc- 
■idciable kyphos was present at the dorsohiinbar Junction. 
He was discharged from the bo^tal on March 17 1920. 
The Jacket was remored in October 1929. Following this 
he had pain In the dorsobunhor region a^ the X-ray pic 
tore indicated that fusion was not solid at the first hunbar 
The curve meamred sj degrees In April, 1931 There was 
teodeintss at the twelfth dorsal and a mark^kyphot. Re 
pair of the pseudarthroais was advised but the patlest 
refused 
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coKcureiojts 

I Removal of the body and posterior aich of 
a bemivertebra b feaxibk in the lombar regton 
of tbe spine and Is the only means of correcting a 
bteial curvatorc caused by tbb anocoaly 
should be supplemented by a spine fusion opcr 
atkpfL 

1 The operatloa should be done in two *tara. 
tbe brst coosbting of removal of the vertefaral 
body tbroogb a lateral lumber indiion with a 


retroperitoneal approach. Tbe poaterior arcb 
should then be removed lubperiosteally tbrou^ 
a dorsal mldllne indskin. 

3 Tbb operation may be used also In certain 
selected cases of severe lateral curvature In the 
lumbar region not caused by hardvertebrw. 

4 . Removal of a vertebral body in tbe donal 
region b Imnactlcable because of the dlfbculty 
in exposing the body and tbe danger from bjcmor 
rbage and sbodk. 
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THE PERNICIOUS ANAEMIA SYNDROME IN GASTRECTOMIZED 
PATIENTS’ 


S iriLTON GOLDHAilER, ILD Ajw Aiboi, MrcmoAM 
Inbwtw la latfrwl UatTa^ty ei \fMT4pn 


T he intunate relationship between achyha 
gastnea and the pemlaoua amemia syn 
drome has been demonstrated by many 
mveitigator*. As farther evidence In support of 
this relationship, the following ca« is reported 


CASE REPORT 

UxL V white, boosewiic, aged 39 yean, wta ad- 
mitted to the rnedkal wards on May 1 1919 ^th chid 
anplalot, Tomlthig The onset <n her QhLess wai in 
Fehroaiy igiS. ic months prevlcmsly folkrwiaj a mis- 
ciniaft. At this trmf., the patient was troobled irith fre 
qoent Tomlring qKlk, whim later became penisteat aod 
mod s ted with cramp-tike pains in th« abdomen, Use 
■ttacks ot TQcnltiQf occorred immcdiatelr after meals, and 
were so serere that the patient wai unable to retain even 
Add. Canstipatka wai maiiud, then teldoca being more 
than two movements a week. Other symptoms not^ were 
atakaesa, (tinhw, beadacbea, and a lou of jo pounds in 
Ihe alpl&cant facts of the past history were foor 
mharriages, <^^m^nfaVlw^ beadng, and occaaktoal gen 
eg JLa d twitching of the masdea 
The physical oomiBation r e vea led a mackedly emact- 
ated adnh female 1 q the Ut ear and 

tademew in the left npper quadrant of the abdomen asao- 
ciUed with spaato. A «ni*TI drm ".<«« waa pr esen t in this 
raion, the uw snu iodefinlte and the borders c^d not 
be outlined. The tunsot became more evident when the 
padmt waa rotated on her right al^ In action to these 
“OdiDgs, there was a genecaUxed lympludenopathy 


The bsbontoiy report is as follows The urine was es* 
saidally nonnah Tlv stools showed no Uo^ or paraiitea. 
The gastric contents on anfllyals, following histarohie Infec 
tlon, conlalned do free hydrochloric add but much food 
material from the previous day The blood picture was as 
follows the red blood cell count was 4.S milikrQpa' ni>4f 
■nQUmeler hcmoglobio. 70 per cent (Sahh) Tu Eabn 
teat on two octaaioca was 4+ The X ray studies revealed 
(i) chest negative (s) small vertical type of stomach with 
milked im^ularity of the greater corvatuie, prepyloTlc, 
and sttncaii of the antnl enT In connection with the his- 
tory the appearance was soggestive of hemiitiry lyphUli. 
Ftnoroscopac examination showed the isthnnis to be com 
pletely shut o£. 

Cams The padcot received a senes of anpbenaminc 
treatments with no beneht Consequently a partial gas- 
trectomv was performed accordl^ to the methM of Pdrya. 
Hie patnologi^ report was as fouowi Chronic nicer with 
vs SCO tar grumlatlon tissue base backed by dense fihroals. 
Plasma ^ and lymphocyte infDtratioQs. No Dcopbum. 
Highly tospkious of lyphUldc uker No spiro^tea 
foimd. 

The patient made an uneventful re co v er y aod fdt com- 
paratis^ weD until Jane, :o3i Following an appeodec 
tony at thh ^be freqoent v rimt ring 

enigast^ distresa, heart bum, aod a throbbing tensa 
tion lo the abdotoen. Two weeks previous to her secood 
admlsskm, Juoe, 1931 she fainted. The patient sho do> 
tked increasing wcakoea^ aod a loai 

of to pounds in wdght. Physkai eiamloatlop at this rip^. 
revcaied a pale, emadatetL adult female, with msrfted ten- 
demess in the ahdoaxn. The Kahn test was again 4-i- A 
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(utrV: frimJTia«IthhkUmiaeb>HlrachkwUe»bcnrC(lBD 
(rcttdd A bwod coast cad film t tUi tbae >«« t^pkal 
d penuckui umm The red cell coaot «u oj miirifm 
per en tJ e im l JVnet eT ebUe ccQ coast wu jSoo ^ 
enUe mfThmrter, tb« h gt s figW^ wm j per cent (^UO 
Ibe diSocotkl kueocTta coast wu u (oOowt poijmor 
pfaooDckajaeatropblk, j9pef cot eiMfcwphfti, i per cent, 
Uiie Irmpbocyto, i4 s per erst mbcII t ju» i buL/t— . 3 5 
po cest moaocyte), 5 per cent, tod boaohktocTte* 0.5 
pc cent Tbe mssunnent of the red edk tluwed ■ 
melted wkBoa ts the itoe ot the ceCf, with ^ per ent cf 
ih* CtHl tcr^ef j J mL iiai The tJliriiWn wu la- 
ge u ed b emoost, bet^ 17 mUBfmu per 00 odde 
canttmetm blood. A Mniiiicry of the buixl fin.tinj« n 
(bows in the chert cad Table L 
The pctioit wu tl ie u a Mood tnufailoo nafixtSctely 
bmnee cf ber terkia* condblrei, cad tbei ctreti Brer ec 
tract tberepy ecally cad pcrestenlty wuh a mpceiu 
chcnctniiOc of pen ifcto c* For deya, 6 rbk 

of Brer extract (IJDy No 34J) v<rt adnUabtered dciy cod 
kOowkix thk, btrareDoos trectracBt aru betitated at 
weekly Uaed^ tod laecttUy fatcmla. Thepctlenthu 


tbowa atcady fa np ror o nent, aad, when kit obeerrtd, ber 
blood pktora wu u ioQowi red oiood cell coent, 4 yo md- 

Hfw per cable siilliioater' arhite blood cell count 5100 
par cnMc mfiUmeter* tod hwiaofkibtn, 65 per ceat (Bahlil 
lo TlU« n is ibthd t airmmety ol tlte fiocOofS 
irom the cues rtpocted in the llteraUire ctjoccro- 
lof the usodatin of gutrectociy tod a pemh 
douB ■nwmla syodroToe. Id all there were *3 
cases, tnclodmg oon. Operatioo wu pcrfoitoea 
on 9 occaikios for ulcer of tha stoci^. on 10 
occaskos for malknancv' and on 4 occasions for 
qoeitionable but Elghiv probable lyphUis of the 
stomacb. The type of operation vaned. Total 
Bnrj partiaJ r eaec tiocs w ere commoo and fa 4 
Instances gastrojejanostooues were performed- 
Anetnia developed fa from 5 montbs to 15 years 
foIkrwiDg the operttiotL Pooie and Foatc re- 
ported a fear irftb a red cotmt of 550,000 per 
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cubic mfllimcter, Scbddel and Ddore reported 
two other cues with counts of 600,000 cells per 
cubic nuUimcter Six d the cases had cord 
dtauxea. The other symptoms most commonly 
noted were those associate with amcmia — weak 
nesa, tiredness, ease d fatigoe, pallor, dyroncca, 
and polpitatkni. Of the 14 cases treated with 
hvw therapy, orally or parentendly, a response 
was obtained exactly llxe that of any iincom- 
pheated case d pernicious antemhu 
According to rode and Foster, angmia occurs 
in all nstrKtomiied patients If they survive long 
Rowlands and Simpson concluded that 
the occurrence of primary sngmiH. after gastric 
op^tions was not a mere coincidence. Since 
®dy one case has been reported with an arurmta 
occurimg withm a period d 24 months after 
g^tion, and several cases of gastrectomy have 
bj^ reported with no sn^mfai occurring within 
dds interval, the time dement must bo a most 
™P®fsnt fsotor in the development d the ane- 


mia A patient may then have the predisposing 
factors of pernidous anemia for at least 6 to 24 
months belore any of Its charactcnsUcs manifest 
themselves chmcdly 

It is now necessary to answer the question of 
whether the anemia associated with gastrectomy 
Is the result of the operation, or whether it is an 
incidental complication. Cardnoma of the stom- 
ach u well as syphilis has been reported to cause 
blood pictures similar to that d pernicious ane- 
mia, Di the previous reported cases as well u in 
our own, either no angnila was noted previous to 
the operation, or it was of the secondary type. 
Since our patimt had syphilis for a long periro d 
time presumably sufficient to produce an •r>*r 
mia, and yet had none it Is reasonable to condude 
that the present anemia is the direct result d the 
^tne resection. However, further proof is nec 
cssary before a definite statement can be made. 

The development of pemiaous anssmia fol- 
lowing gutrectomy appears to be further cvl 
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dence in tnppart ol the theory th*t KCDe fooctloo 
oi ttOQUch b a Uctor in tlte prev'cntioix of this 
milsdy Any agent trhlch wwld destroy this 
funeU^ whether It be dbease or the removal by 
operatkm. would giv-c the same resulting blood 
picture uat of peirdciaus anmia- 

Frocn a atodv ol the blood hndmga, It is appar 
ent that with liver therapy the rod have rt- 
tuiMd to a oonml level and have been pjwyerly 
itnintaineiL However the hcmoglobiQ stul re- 
mained deficient Thia la aoggeati^ a£ the fact 
that there b abo a dbtoibance ol the Iiod me- 
tabolitm aa a result of the gaatrectorny Secemd 
arv anjemkhaabecnptodoced e x pet ini en tal l y on 
ae\ eral occaaiooa by Ivy m gastrectomixed ooga 
Clltncalfr the rcUtioothip between iroo d^ 
iieocy and achlorhydria has cdteii been deacribed 
In the lyndronie “chronic microcyt*: anrmia" 
or liinple achlorhydric anwnia.” The roulta of 
this case, aai^aa that of fiforawita sense would 
»eem to be in accordance with the eiperimeBUl 
and dhdral findings ddcnsacd 

BOTOlAaT X»fP COHCLCfBtOtrt 

1 A patient with chronic gaitritU, probahly 
t\ p>»\irir, who dereioped tycoptama mdistln 
gutshable from peniicioQa anemia i yean follow 
mg gutreccooty b described 

2 Renniksi of the loillal ksko In the atook* 
ach or the type rf resection performed ^ Wood 
picture and tymptomatokiicy of per n kAoca an«- 
rma may develop alter a Utimt period of $ montha 
to 15 \-cara folknrtng the operalian- 

^ The anemia reaultki from gaitreetooiy r- 
spuodi aaindmctorily to brer thetapv 

4. A poeiible r^txmahfo between Iroo me 
tabolism and ocnnal gastric loncuoo b ettggested. 

tiaa tku p*peT ha b*«D vdttm, Rowbad* and Slap- 

»<*, M>d tlMcy ban pubBihed AttOar data TWraddl* 
t)cnnl cxtei bees ucMpoatad la the atatMo of tUa 
pep« 
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PHENYL MERCURY NITRATE 
Its Clinical Uses in Gynecology, A PaELnnNAiY Repoet 
LEONARD H. BISKIND MJ)^ CiEvriAKD Ohio 

Fm tki OatpatkEt D*par ta >g»t. Or*«colockml tertn CMo lit Seal 


R ecently weed and Ecter reported on 
the use of phenyl mercury nitrate and re 
lated compoonds as disinfecting and anti 
septic agents.* They found that phenyl mercury 
nitrate combmca with a very high bactenad^ 
potency a relatively very low local and systemic 
tandty for wntmwJa and for man Its effective 
ness Is not impaired by the presence of tissues or 
tissue Juices, it is but verj slightly imtant on 
local application to woun^ and most mucous 
membrane*, it has no odor or color and does not 
stain, It does not corrode surgical instruments. 

Accordingly, at the suggestion of Professor 
E. E Ecker we undertook a study of this com 
pound limited to the treatment of Infections in 
the vagina and cervix. The pbenyl mercury ni 
trate for this investigation was supplied b> Dr* 
Weed and Ecker 

This sene* includes 70 consecutive cases of in- 
fections In these areas which were treated as indi 
cated below 

As there was no previous clinical work with 
tha antiseptic agent reported it was thought 
advisthle to b^[m the treatment with very high 
dflobon* concentrating the product as conditions 

'warranted 

In this report it is to be noted that no attempt 
was made to sdect certam types of cases. All 
consecutive patients seen by the author showing a 
vaginal or cervical discharge ■were treated with 
phenyl mercury nitrate 

PROCEDtTM 

The following is an outline of the standard pro- 
cedure used Upon separation of the labia, the 
urethral onfice was exposed and a smear the 
urethral secretion fif present) was taken routinely 
The vagina was then open^ with the usual bi 
valve speculum and the cervix was exposed A 
cervical smear was then made. Subsequently the 
entire vagina was cleansed with dry absorbent 
cotton bils and the cervical canal wiped clean 
with a dry cotton applicator Phenyl mercury 
nitrate was then instflied into the cervical canal 
by means of a cotton appheator and It was held 
«n situ while a cotton ball saturated with the 
raedkatJon was used to swab out the vagina thor 

LUlcct-Dk toji OJcL, iQj» U,io9-ju- 


oughly The applicator was then removed and a 
tampon the distal end of which was saturated 
with phenyl mercury nitrate was inserted. The 
patient was instructed to remove the tampon 
after 34 hours and then to begin the daily douche. 

DDutlons of I 35,000 and i 1 3 500 were used at 
first, but it was soon evident that lower dflutions 
could be used with safety Continued experimen- 
tation afforded suffiaent evidence that the optv 
mum results were obtained by using a i i 350 
solution, which, according to Weed and Ecker, is 
the saturation point for phenyl mercury nitrate 
in water 

Ongmally the patients were directed to use a 
daily douche m connection with this treatment 
consisting of a teospooniul of sodium bicarbonate 
to a qoart of moderately warm water Instruc 
tions were Issued to each patieiit to avmd the use 
of salt m the douche m view of the resultant rela 
Uvely insoluble phenyl mercury chlonde which 
would be formed from the mtrate in the presence 
of excess chlonde. After some ezpenmentatioD, it 
was found that 1 gram of phenyl mercury mtrate 
could be dissolv^ m 100 cubic centimeters of 
pure glycerine and so dispensed by the outpatient 
pharmacy One dram of this solution thoroughly 
mixed with a quart of water produced about a 
I ^000 dilutloii which could be used as a douche. 

'Hie first 3 cases treated received phenyl mer 
cury nitrate in a dilution of i 35,000 end were in 
structed to use the alkaline douche. In the sue 
cceding 9 cases the patients received the medica 
Uoo in a dilution of i 12,500 with the aforemen- 
tioned bicarbonate of soda douche. In the 58 re- 
maining case* a dilution of i 1,250 was used In 
5 of these, during one phase of the treatment, 
phenyl mercury mtrate m a dilution of i 750 in 
10 per cent alcohol was used In an attempt to de 
tennme the results with a more concentrated 
solution The use of the I per cent glycerine solu 
tlon diluted to u5,ooo in water as a douche was 
inaugurated sufEciwtly eari> in the course of the 
study to permit Its use In 48 patients in conjunc 
tlon with the 1 I 250 Instfllatioru 

DIAGNOSES 

In 13 cases the condition was clinically found to 
be acute gonorrhoeal endocervidtis and the diag 
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DOili vu igbyttatlatcd by kbcntory findlof*. 
In S ctM the dhifvWt wu acute foo or r b ttal 
eodocovlcltli dlidt^y bat It wu not rubetin- 
dated by the labcntory Tliree padeoU with 
Tt^bilUs were treated ooe doe to the percliteDt 
oae of hot dopchet, tite tecocid to the irritatkn 
prodoced by a peaaary with rubeeqoent KctRtd 
ary infecdoD. tad the third, that of a diDd 3 
>TaTi old wim an acnte fononhcea. Ooepadent 
with a poftopoathe rectovailital £trt^ re* 
■pooded to treatment with arrffirienUy ktereadog 
renlti to warrant devodn^ a paranpdi to an 
oatHoe of the hhtocy whJcfa will be foou below 
Two padata with TTkhocaoQai viglftaJh were 
treated with phmyi mercury nitrate amoof other 
medkamenta. One padeot with an faddoo and 
draioaM of a Barthcfln abaceu with the btatllla 
tioD 01 phenyl mercoiy nitrate U to be noted. 

The 4a rmalnhif caaea comhted chiefly of va 
rkna fonna of eodocovldda anodateti with a 
heat of other cocdJtkrrtt referable to the pelvia. 
rangina from chronic cerridda u the rtault of old 
lacnoons to chrococ okeradre eitdometrida, the 
reault of radhun tmplantatJoa 

Tbfrty'«ix of the 70 cues received tome form of 
treatment prior to begfairtfaig the cae of pheo^ 
mercury nitrate. It is not in the provloce of tlu 
paper to jo into any detailed ■•■•u'npaHtiTn of 
phoylmacary nitrate with other antiseptics. It 
B eaeodaL hoWrer. that the reader In evaloat 
be these results, inoold know b which cases 
other forms of treatment had been used. In 34, 
phen^ m ci c ui y nitrate b one or another of Che 
dilutions wu the initial and only treatment osed. 

In all cases Boears were taken and a notatkm 
made 00 the dupenaary chart of the Htntral pfc 
true with partioilir reference to the color con- 
sistency amount, and odor of the vafinal dt»- 
char^ Subseqaent records embodying these de- 
taOi were made at the rinw of each visit 

arxcuTC croocxaviciTii 

Of SI cases of definite gooorcboeal eo- 

docervidds, a large number of tb: patfents had 
been reiiftant to various other forms of treat 
meot Subsequently these patiaitB were treated 
with phenyl menn^ nitrate according to the 
method octllned. mthout one excepoon each 
patient reportbg back to the dispensuy within 
3 to 7 days bdkated that her discharge had les- 
senea cr disappeared entirely and that she felt 
Terymochbetttf Exandoathn, however showed 
that while these patients were subfecthely Im- 
pt oi ed and no discharge wu b evidence to them, 
objectircly the Impi ore m ent at the second visit 
wu not so pronouKcd u they bdlcated. 


In other words, one ippUcadoo of pbenyi mer 
CDiy nitrate could not did not completely re- 
lieve the patient Upon fnipectloiL however It 
wu evident that the amocmt of the dlacharn wu 
dhtbctly reduced. It is safe to say that be re- 
doctioo b qnanbty amounted to 50 ps of 
more. It wu the rule to tn*rm rf all oqt patients 
not to douche on the day tber returned for treat 
ment. What to us wu of pnme importance wu 
the fact that the color fwl coniisteDcy of the dis- 
charge had changed from a thkk greenhh-yeUow 
foubai^dUog leucorrhcca to a mBk white, odorless, 
and conmaratlvely thb seexetion. This change b 
the discharge wu seen fa our very early casca, 
and it became very much more proDomced hi 
those patlcDta who had the benefit of phenyl mer 
co^ oitnte u a doadb. 

These cases of gccorrhomi endocervidtis re 
ceived treatment with pbenyi mercury nitrate for 
periods varying from a to is weeks a:^ wen sub- 
sequently cared for with whatever adjuvant 
treatment the rorntidoc rlac faniimted. In other 
wptdt, the phenyl ui a cury nitrate wu naed to 
clean up the secsodary infectioo, to eradicate the 
pcimajy fafectinc, ana then to the areu 

cnrdcallyfreefromfafectloa while other treatment 
wu used to heal aasodaled coBdltloo*, ag illrer 
nitrate cr the actual cantery for cervical emdcca 

A typioU case u an example of this group h 
gives herewith 


of tbs ei»t«tdcaJ MTTin, bscaoMof « 
vltb postUrs HITS fer a ococTt tti . O^ioe coatBstiofi 
•bs lowrd s typtol scat* loflamastscrpmea lan- tr tia 
tbectrdrwttbsuTOUfldtofv tali t tl i TW cQicbsiie ra 
7«Dgs evtp 1 b cafcif tad ecpqajathrdy thkk. TksraixhH 
vss itlU lUfkdy akjjtd, nu d ai etog inrolirtkv. Tbs 
•dnoa wn n taa lhrs. Scaesn turn M bsr hnt Tbtl 
■hovsd caa oscsiItv iotnc^bdsr (OptoCBCd. Trestmeat 
w iBstastol at osce <uiilttlB( of puDyl metniy attnts 
hudltsdoBS tJws tknss »eiikJy tad dslly d ci o cb ts- Od ths 


s rey dsAntte h s Ma ft n of tbs lofls i Bf iM to sy proc«s, u 

veD ai a Bsiksd dsQcaM tn tbs anodo t of tbs Icooinhixs. 

»ftb dlnlcal esito cs cf tbachsifs ta tbe chatsetw of tbs 
bifsdJoa. Tnatiocat «u cnsriiisii) wkboat bUsaniptta 
toe aaetbsT 1 days vttb axoDaot raolti. O mfq a fl y tbs 

tMiflktions wen ctva at laaifer tatcrrals, asd ftnsQy diK 

coittliracd, whsa, 00 blank »s, 6 vedn after b«f tru vWt 
to tba di^csoaTy tbs dfachurt bad rrtiJrtsl y ihaap- 
pesnd Sobs w T i sndy lOWr nitrate v«s ossd to tnst M 
Mas«iatadcsrTfcaIctoafaa.aodtbspstb*ntwanf^cb* if»j 
at carsd 00 April ap, i|^ vflh rqMsted ns^ttre ■ms 
■ wrt Mfstfra psMo 


■SfnilTar rood results srtxe obtained in the treat 
meot of the s casa dhgncisrd u vagfaids, ect 
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froci the Imtation due to a pessary with eearad- 
iry infecdoc, and tlie other to the persistent use 
of hot donches. In these cases rapid eoriy im> 
provement was noted and the phenji merctrry 
nitrate douches ware continued unm comi^etc 
eradicstion of the secondary infection followed 
The third case of vaginitis m our scries was one 
of goDorTkceal oigin in a child of 3 \afira. She 
r^ved only two treatments at our hands with 
beneficial re^ts. ConUnued care of this case was 
prevented by the transfer of the patient to 
another di^icnsaiy 

BASTHOLIM ABSCESS 

Tbt results obtained m the x case of a Bartho- 
lin a b sc e ss of right laHmn are as fdlows 

TUi patient hiul the abeeeai Indsed, drained utd 
pedxd vtth iodof or m OJm on December 5. m the 
dh^tefttiry ILe folkniiiiedcy It wu noted that the peri 
h( art>treat]7 had been ioit aaj the afaace« was edO 
dralrina. Ab^ 5 caUc centimetm of the sohi 

tioo of pheojd merocay nitrate wu tnatlDed directly into 
thectT^bymcaraof abfamtsyrin^ Beaoseofanajeo- 
cktedendocaridtls thspitleDt wu flren the pheziyl mer 
carr nitrate dooche for daQy oae. Two dsn later the 
«my appeared abaohitdy dean. The coaUaed treat 
neat wm repeated and conthnttd ontQ December ja, 1931, 
when the wonnd wu ouitpletely healed and the w i fK tx 
ridtli had deared op. The pati^ wu dlschac{ed u well 

MCTOVAonm, irsTuiA 

Thfi fcilowiag is the case of postoperative rec 
tovagmai fistula mentioned abem in whkh phenyi 
a eicmy nitrate was taed with benefiasJ results 

Thb patient came to our attention in the dbpeanry on 
FdntaiyiT after hatina had a idUtenl vaginal In- 
eaten tod oialnafe for tnbo-ewiaa at two differ 
cst o p a r a t fcatt j weda ap^ and, i mocth later a anpra- 
coital hjritarectoBiy Sboitiy alter the iaat operation a 
RctoTtfbal fistok wu dfacorered and the wu referred 
bath to the dhpenaty far treatment After many fotOe 
attanpti were made to keep the area dean with radoos 
utiMptia at oar coemoand, we decided to empioy phen^ 
citrate. We felt that herein wu an Ideal case in 
vtdd) to try an witich misht fcyep the area 

anond the fiatnla toStdentlr dean to allDv it to heal 
With thii in mfnd ve atartea 13,350 ptusyt taercmy ni* 
trata ioatfOatioos three week^ mto the cerrix and 
the Ti^na. and adrfaed the twice daily aae of the phenyl 
mercery nibtff <ffinr4i^ Examination on her firat Ttift 
^vaealed a fool creeniab-yeOow dkeha;^ vlth fecea 
ttenfaif from a mtoloot openlog ahoot Inch in (Dameter 
^ bdow ths ce rr U. One week after the fint treatoot 
U wa> noted tbar fhf diaduTKe wu white in color tot the 
flat thne. Scane three wetki later the fiatukci cp<»io* 
wta fngnd to bo thorocxljly with no erideoce of ai^ 
aKondarylnfei^iaa. At tUa time the Inxtillatioa of phenyl 
patmy nitrate wu dtac ontiau ed and the edges of ihe 
tak were tnorhed op with aflver nitrate to ftimnlata ep^ 
IhdW growth. MeanwhSe the doo eb ea were conUnued 
0^ lasttad d twice daDy Repatted examlnatiocia the^ 
tereded a fiadnal ft/**"; of the fiftola, while the 
dkeharge had completely atopped, and oo March go. ipS’ 
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the fistula wu found to be definitely closed. At nbae- 
eptest visiti the slight cerrical erosktoe present were 
treated with lOirer nitrate and the patkst wu discharged 
uwdloDjane 16. 

TBICHOUONAS VAODfAUS 

Among the fonns of protoxoan life resistjmt to 
ordinary antiseptics is the organism known as 
Trichomonas vaginalis. In our particular senes 
we bad two cases of vaginitis due to this organism 
which had received counes of treatment with 
every antiseptic available to us, with very poor 
results. To determine the efficaiy of phenyl mer 
Cray nitrate, these s patients were treat^ trith 
this medication In both its forms, as outlined 
herein- Our results were uniformly poor, estab- 
lishing to our satisfaction that phenyl mercury 
nitrate in the saturated solution with the use of 
the U5,oco douche has no inhibitory effect, in 
titc, on the growth of the protoxoan, IMchomonas 


NON-SPECmC ENtXX mttVia T lS 

The final scries of cases consisted of a group of 
4a patients having endocervidtis of a non^pe^c 
ori^ with or without other assodated pelvic 
condltiDna. These patients received phenyl mer 
cury nitrate in vanous dDatioss by the rnethod 
desolbci Twenty-aix of these, s/ter receving 
the instiUationa, were instructed to use the Ucar 
bonate of soda dooche. The 16 remaining used 
the phenyi mercory mtrate i per esnt glycerine 
doude;. 

The reports from this grotqj of patients returning 
on the second visit varied from that of a change 
in color and decrease in amount of the discham 
to those reporting its complete ab«nce. The 
chief factor of interest In this group is the fact 
that fJienyi merc ur y nitrate reduced the usual 
eecondary mfectiem to bo found In tbc vagina 
and cerm in this daas of patients pennitting 
the use of whatever adjuvant treatment the asso- 
ciated conditions warranted- A fairly large num- 
ber of these patients were referred to the House 
service for various operations Ifani ted to the pelvis. 
Others received the additional necessary treat 
ment In the dispensary 

We were struck by the clinkal fact that phenyl 
mercury mtrate awld within 24 to 48 hours 
change the character of the infection. Whereas 
we were unable in every rw%i fa this group to 
dear up its source we were fortunate in being able 
to reduce the dischaige. Many of th« patients 
having such associated conditions as salpingitis in 
various stages derived creat benefit fromSe use 
of the hot daily douche with phenri mercury 
nitrate. 
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HlOHa COWCEjrTHATlOWB 
Id ao allanpl lo otjuln a moct cooototrated 
lolotioo ot pba>l rowcory nitrate It iraa dia» 
•oh*«i io xo per cent alcohol prodtjdng a 1-750 
lolutioo Flvt <d our patleoU hiriog an rock^ 
cm*iall» of a non-spedfic origin in the earlier 
part of the Invtatlga^ioQ vere treated with thia 
iiKreaacd coocentratiotL Each patient after two 
inatSlaUona and tampocun; thoired a gray £lio 
cm the cervix ooly. 'wUch, when rubbed came 
away Thh we IcJA to be a chemical bom ptO' 
doced by the phenyl mercury nitrate. After t 
creek 1 daring which thne theae patieou ro- 
cetved one iratlltatifin of dry boric powder the 
buna healed. Thia concentration of phenyl mcr 
cory lutiate was then diacontinued and tin aatU' 
rated acioeoua aolutto (i 1 ajo) fuhsdtuted 
%ith the xtaual faTorabte respocae gircn to thh 
medicaticxi in this dHutlon. 


ftnaiAS-v 


K ttna d 70 caaea rf Infcctlonj of the vagina 
itxJ CBtviji treated with phenyl eper cu ry nlltaie 
reported. 

Eavoralsle retpooae to the oae of this andaeptie 
was InvariaUe in all the coodltions encountered, 
both specohe and noo-epedhe, except when the 
rnduTQooaa vaginalis was the bdung a^L 
The character of the bieetkn can m changed 
often with but a dngle appUcatkfi of this anlt 
sepUc with Tcaoltant rapid ameUorailon of the 
oimditioD 

■Hte results of the use cl phenyl meicu^ nltiale 
in this tcTlei ran^yd from rapid and cotop&te cljol 
cal reccn-rty to imprcrvtment snBvieotxy marked 
that adjuvant treatment could be suLx oa ifu Oy 


applied 

la efieedva coocenliationa, both u local appU- 
cation (i r *50) and as 6ood« (j ‘33c*») 
metcurv nitrate b non-toxic it b praetkaify oon- 
Irritant to the vagmal mucxrus toembrane It b 
eflective m the pcetente of tbetwi It I* odorieia, 
colorlcM, and does not stain It does not corrode 
■orjdcal iQstnnaeots its Mlatlocs show eo appar 
ent deterloratkn oo staodlag 
Pbenvl merairy niirate , bmg a highly effective 
baclerkidal erf the cniracteristKa Indicated 
appears to offw encouraging poasbillties In o'®®- 
COioCT 

ADOntOKAI. CAfES 


Etoca tlib psptr ns ■t jjtiih ud ita poUiatka a Msics 
^ 30 aciSttoiHl oaes, tmted wUk pibc^ naiauy attnte. 


hat bm conipUttd. Ttkit votk wu doM ta a tmi^iaUic 
liatilatkA for tad%ent fiib, b Oerctaad. AQ tbe tsanlei 
wen tabbed to Rwtiar vseint] cmebnikewt Iw 

imtom wen tatde tnd Uo^ VT uwmuLa Ttuakne wtn 
«a«nafa*rf tt part of tfat THwml dbewB wairei pw^na 
o< tht dmlw Uesitb Departnicat. Tiw utW wn 
afoeikrf the »Mkf* cf iWiif tUt wwk (or t 4 aosth 
Mfiod beffamW Octetwf ift, At l^ete patie^ wtn 
ImdrsdomOMd thraa^mt ikt period of tmtetaU tbm 
naniU tflorded u otmau cbta 00 Ibc teria of 
tanpatfcftts iH et tov tiy studied. 

Ttie todMdaalt na^ la »n hom 13 to 17 jmn. AH 
thoM tekettd (of tmtmeat tfa ci w ed tooe (ora U endo- 
cuvidtib. Ip betog qwciSc, cQaicaQ? tad/w rakroaonk 
aOx and ettrea Of tbe 30 cuet, 17 bad had 

me fonn of ucstomt p u ri xBdy for petMt W ap ta « 
year or wets. ITw 13 renatatna am anr taimta eiui- 
taed for tbe fint thne. 

The swthod oacd wee t<Vs(iaU with that o u t Hu e d tbm. 
Ttxa* patk&tt wtre treated twkt t week by Uv aetber ead 
wen Imtrocied to tse tbe pbes^ t uti c m y tlcrate i^acbe 
et Maud tetmak, aanSy dem Tbe mohs wvn ml- 
fonaly food, wilb tat t etneie nxeptioo, te tbe tetter case 
eft ciaha nrydlis of qweide odxin was cietred op, b«t be- 
CHS* of • ssbanite oaDttml wlpfoxUli, tbe dbdmipe 
prr^sud. 

We wen fndbed to note tbe ease wHb which tbe treat 
neait was carried oat, candaf lithe dbtartance b daily 
loetiiML 

la order to Wtra whetbar tba TepMted dtfiy «m of 
pbrwyl a ercajy alnale nsaJud te tbe tt a oepdew of lif- 
Blficeat <;ouiKks ef iBoieviy wUck a»ea( otbe rffcts, 
o^ht pnwe ddeterloai to tiie Udam blbe H K. Seini- 
bea *f tbe tk ya rt a e pt of ?haneacck«T. 'VeeUn Rearm 
Doheof ty drteniwd lot aa, by » hwhly tmaitlfa nioo- 
cbtaalcal awlbod. tbe ca aa ' uuy esatent of boor ariM 
y efaane of ikm ladMdnml cases tmttd at tbk tzodns- 
tiM These petleMi nra eboMB tor this porpoM becaoat 
they bad need tbe dooebe dafiy (or tbe k»c^ period ^ 
awaadr 6 veehw The artna s p ee h a en s were ccOected 
M boon (otlowhic ccseatiori of all treatnesu. bfInScbrtI* 
b0 r e ported as feflows 

r>'*rHb.»l tnalyile of three spectoene of oileie re- 
cri eed Deeeaber t 193* for tba pme a ce of sser 
esry etaws w fofiowa. 

VUm* TmsI wunJhe nrewr 

S( IL imuB) Tneo—sboot oooS mcia. 

J J iMocesa. O.OSS tDfa- 

11 . W jSoocos. atoioxta. 

TVbde tble de ta b act meiskre. in that ID laformatkn 

b aesBebto IS to tte qqanthy re Uto ed ta tbe body or aa to 

tbe Iwtal tamtV*, wmrtbileaa, Joditof tram tbe my 
■xtsnirt stodJes of Scbre&er Soumm, Ce4» and Baa> 
dates' oa tbe dakal ntretke of raeciiy tba bfitre* 
cHca her* awy be cteeldertd to repmeut an catlnfy ih|^ 
LdUe DBtpaL kilicte ilraiflCKirt qcmatlties of ioafad 
iMT T uty an abembed, « m both; tbrnpy tb* tnioety 
e ocutto of the awtal b Twy anch irntar thaa tbet re- 
pcFrted abort. 

i«dMsa,T Uskalactae u*. M oibI W nacwwiNr 

m*. 
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ACED OR ALKALI IN THE TREAT- 
MENT OF URINARY TRACT 
INFECTIONS 

F or roanj years it has been bcbcved 
that changes produced ha the reaction 
of the urine irere an important factor 
in the treatment of unnary infections On the 
other hand, opimcra has penodically and more 
or less constantly vibrated bctTveen the aad 
and the alkaline extremes suggesting no very 
fundamental convictloni in regard to this 
influence. 

For a long tune the school of thought which 
advocated switching the reaction of the unnc 
from aad to alkahne chiefly m infection due to 
the colon bacfflus group and particularly fa 
P^atnc practice, sway This was based 
npon the view that an organism which had 
become accustomed to growth in an aad 
medium would grow leas satisfactorily m an 
slh*hne one WhBc this was bactcnologically 
tnie, It left out of account the ability of the 
organism rapidly to adapt itself to the chan ged 
reaction, and probably neither the degree of 


acnously affected the vitality of the organism 

Within the last two years, work by Helm 
hola and also by Clark has I think, put this 
question on a secure basis and demonstrated 
beyond peradventure that aadification pushed 
to high limits is a very important and per 
haps the most important smgie factor m the 
treatment of these conditions. Helmholz 
worked with childrcD, Clark with adults 
Theu results agree m pnnaple and differ m 
detail The most important of their oontnbu 
tion* WEB the clear demonstration that acidity 
of the unne pnxJuced by a ketogenic diet will 
sterilijce the urine more certainly and more 
rapidl> than when produced by drugs. In 
childrto the stcrilixaUon produced by ketosis 
can occasionally be amved at within forty 
eight hours In adults the tune required is 
longer and the result less spectacular lachn 
dren it hat been possible to Rteriliic the unne 
even in the presence of mcomplete dramage of 
some portions of the unnarj tract, a feat 
which as far as I know has never been here 
tofore achieved In adults the combinatioa of 
ketosis with drugs tending to produce additj , 
particularly ommomum chlonde and am 
momum nitrate, is commonly necessary In 
chfldren such a combmatwn is less often re 
quited The important thing is that aadity of 
high grade should be certainly, and if possible 
rapidly produced This degree of aadijfication 
can be satisfactorily determined only through 
the estimation of the hydrogen ion concen 
Iration which should be reduced to at least 5 5 
and preferably to 5 

The question of whether it is necessary to 
combine with this treatment the use of urinary 
antiseptics such as methenamme must be left 


scidity nor the degree of alkalinity ever 

a6s 
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for the fotnre to dedde. Certain It b that tUa 
group of fonnaldehyde contaimng dnigi b 
wcarthJm except In a etrongly acSd urine. It 
may poadUy prov e to be true that addifica 
tlftTi almie If tHTlfnHy KurwTt^d may have sof 
fident power without the aasutance of for 
malddryrie. 

Old notkms du hard and !t Ii ctQl wide!) 
believed that an add orine In and of Itaell 
produces irritatloa. Acting upon thh asomp- 
bon alkiEea are fieqnesitly given to reUeve 
pain. The work, mentioned, and partkulariy 
that of nwTt, has convinced me that aadi^ 
In and of itadf fa probably incapable of pro- 
ducing ivmpt optt, while on the other hand, 
many a patient with tremendous frequency 
and a neutral orine has been promptly ro- 
lieved by making the mine sofidently add. 
I have grave doubts whether there fa any in 
dicarion for giving an alkali for the rdkf of 
pain, and it fa certain that nch admlnfatra 
bon will wiloualy handicap the control of In 
fectMTL It fa my best guess that the day of the 
alkaH in the treatment of urinary tract Infcc 
tjon 15 over 

In order to get results a defailte plan must 
be foDowed. The organism causlog the Infec 
Uon must be known from the itart, the by 
drogen wu concentration of the unne when 
the patient cornea under ohaervadon nruxt be 
recorded, diet and drugs must be used to the 
extent neceasajy to reduce the hydre^endon 
concentration to the ndghboriiood of 5 and 
this level of acidity must be ff 

possible until the urine fa known to be rtedk. 
Many a dear urine contams the germs of db- 
aster Nothing abort of aterihxaticsi can be 
accepted as a criterion of cure. Most faHures 
art iie to three cauaes faHnie to Idmtify the 
organism causing the cocMhtkni, failure to pro- 
duce a yuffidirnt degree of acidity and hniBy 
failure to sterllue the unne before stopping 
treatment, Hooa Ca»ot 


SEPSIS, ANTISEPSIS, AND ASEPSIS 

T he outbreal of the World Wax found 
the medical profcaaloa entirely unpte' 
pared to cope with the gigantic prob- 
lema confronting It. The unprecedented num- 
ber of wounds, as well as the severity of the 
trauma bifllctcd by high explosive sb^ pre- 
aented a problem which was theretofore un 
known. 

Practlcaily aH wounds rtenved during 1914- 
1915 were Infected, Le., pus producing nricro- 
organfazns, also tetanus and BtciDui wekhfi 
were usually present The devltallzaticm of 
tfarae Involving the thdl tract was allowed 
CO remain wft^t sorglca! exdtfon. The 
antfaeptics commonly used such as iodine, 
bichloode of mexotry phexic^ etc., failed to 
prevent infcctlcia or care or acreat it once It 
became estabtished. It vras not uatH after 
thorough exoslmi of devitalited ueoes, fol* 
lowed by chesncal sterOlatloQ with todhna 
hypochlorite as per cent solution as advo* 
ca^ by Caml that It waa poaefble to do a 
secondary euture with any degree of succeaa. 
Primary and lecondaiy aaturea were prard 
cally unknown during the eariy yean of the 
War most all wounds healing by granoUrion. 

Conditions were chiobc In so far aa methods 
of treatment were concerned. There were 
two schools of thought wUch, more or leas, 
Htteriy opposed the other one achool advo- 
cated the use of salmes to the etdailon of 
aotiseprics and the other advocated antl- 
aepdes. 

The treatmesit of wounds, o mnp o i md frac 
turea, carteomyehtfa etc. requires sound tor 
gkal procedure and judgment. A scrupulous 
asepsis followed by the Intelligent n» of a 
phyiiologlcil solution of sotfitnn hypochlorite, 
a5 per cent in combination with a hypeitoolc 
sahne aohitkm, fa the best known trea t ment 
to prevent Infectloa and to abort It when 
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once present These conclusions were per 
sonally confirmed to the author by the Sur 
geon Generals of the American and Bntish 
armies and by the Consulting Surgeons of the 
French and Italian armies. 

The rlinlnd evidence is so conclusive that 
we are at a loss to account for the general lack 
of mterest and failure to adopt a method 
which has been proved by laboratory and 
cCnical experience to be supenor to other 
forms of treatment 

Foster has reported treating by dibride- 
ment followed by the Carrel method, 304 con 
iccutive cases of compound fractures of the 
long bones over a period of 15 years In this 
scries, there were 2 deaths (i at the end of 
4 weeks and the other at the end of 6 months) , 
there was one amputation but not one in 
fectlon* 

Barone, in 77 (septic operations and 
puerperal sepsis) m which tioatment was in 
itituted wlthm the first 72 hours, reports a 
mortality of 10 per cent. In this senes, with 
few cxcqitiona, the infection was due to 
hemolytic streptococcus- 

Dcspite such convincing evidence as to the 
v^oe of a physiological antiseptic, which is 
non imtating and non-caustic, we arc con 
fronted by those vrtio advocate the use of 


maggots and vaselme gauze m wounds, com 
pound fractures, and osteomyebtis Needless 
complications, mcluding amputations and 
deaths, result from such ill advised procedures. 
Certain advocates of these methods make an 
ap]>eal from the standpomt of results (?), 
maintainmg that the laboratory and saentific 
viewpoint based upon laboratory findings, 
should be disregarded However, results 
based upon personal opinions without neces- 
sary controls or compansons, are usuallj very 
misleading and incorrccL Not infrequently, 
patients recover m spite of the treatment 
rendered 

The pages of medical literature reek with 
unscientific practices and useless antiseptics 
There is no antiseptic known which can be 
used to the exclusion of sound surgical pnn 
dples and practices One wonders how Jong 
sepsis following the use of worthless antisep- 
tics, will be condoned when methods are 
available to prevent iL The surgeon can no 
longer “alfbi" himself by charging the omis- 
sion and comtnissioD agamst the operating 
room nurse, the innocent catgut, etc. 

Notwithstanding the extravagant rlmmu 
made for many popular methods, the proved 
teachings of Pasteur and laster do and will 
prevail Win OTimx SmexuAN 


MEMOIRS 


JOHN CHALMERS DA COSTA 

18^1933 

J CHALilERS DA COSTA truly a PhSiddphum tlie ten of Gtotgt T Da 
CostQ a littenfcor and btbbophBa, wai bom on November 15 1863 in 
WuhingtoQ vrhCTe Ws parenU were temporarily located, HU rooUier 
wa» Margaittta Bcaaley (ram Beoriev*a Point New Jeney He received hU 
cariy cducatwn at the Fnend* Central School and was graduated (ram the 
Towne Scientific School o( the Unlvendty of Pennsylvania la t88a He was 
graduated from JeSeraon Medical CoQege la 1885 hU prtctplor bemg hU unde, 
Dt John C Da Cotta, known /tmflloriy as Unde John.” J Chahneia was 
rtlerredloas Jack” and hU couam Dr JolmC Da Costa Jr who was of dark 
complexion as ‘^Uck Jack. 

Dr Da Costa served thirteen mooths as an interne at the Phlladdpbia Central 
Hoepttah after which he was appointed asristanl phytidan to the Insane Depart 
otent of the came loiritutloa a^ donng this rime contributed severai papen on 
insanity 

Id 1887 he became one of Chapin sajswtants In the Pennsylvania Hospital for 
the Insana He engaged m private practice In the same year and wai appointed 
assUtant demonstrator of anatomy at the JcfTeivxi Medical College, and one of 
the dlmcal assistants of Dr SamudW Oroaa. His succeastvc advances at Jeffer 
fcon were assutant demonstrator ol surgery demonstrator of surgery chief of 
surgical dlnlc, dlnictl profeasor of surgery In i8p6 profeseot of principles of 
surgery in 1900 Dr Da Costa was the first bicambent of the Stmuef D Gitas 
chair of surgery which was endowed by Maria Gross Hotwiti (daughter of Dr 
t ro») in 1910 whidi he bdd until his death 
He was attending surgeon to the Jefferson Hospital and long a surgeoo to the 
Phlladciphia Hospital later be served a* consulting surgeon to the Philadelphia 
General Hospital, St Joseph a Bo^tsl and bUseracordaL Hospital and (or many 
yean was saigeon to the Pensam Fund of the Philadelphia Fire Department 
He was a meinbet of the American Phflosophkal Society Amenesn Surgical 
Afflodatkffi Sooety of Surgery, Oillege of PhyaJdans of FhiladelpUa, 

Patbdoglcsl and Neundoglcal SodetM* of Philadelphia, the Phfladeiphla Acad 
sdS 
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emj of Surgery, associate member Soaety of Gynecology and Surgerj of B::cr- 
arcst, member of the Soait6 International de Chmirgie, the Histoncal Socicy 
of Pennsylvania, formerly Commander U SJ^ R J* , etc. 

He loved to teach and his hearers were Impressed vnth his foundatioc n: 
anatomy, his knowledge of surgery his famlUanty with history, his frpfp-rrr 
quotations from literature, and his imimtable manner in presenting a scbjccr. 
Jack Da Costa always was at his best before a large audience. Only tbo*c xh 
saw him before he became mcapaatated m igaa will remember his charactenit:- 
attitude while conducting a diagnostic dime for the students, with amphitheater 
fiUcd to capaaty the clinic floor and doorway crowded with visiting physaars 
confrirea, assistants, and former students First standing to one side of the 
with arm restmg on the rail and one foot crossed m front of the other, then waliirx 
across the floor with body vibrating and knees bending he spoke gimg dear 
systematic, unmistakable Ucts which left an indelible impression 

He was the idol of the medical students, their admiration was qxintancoci. 
He appealed to the imagmation, aroused enthusiasm, and stimulated cfFort. 

As an author his name will live for centimes In 1894 the first edition of hr 
Afanual of Modern Surgery was published, the tenth edition appeared in 193' 
The last revision was accomplished with much difficulty wiule he was ill tad - 
great pain It is one of the most widely known and exten3i\el> u <fd tertby^L 
In tie same year he prepared another book for publication entitled Tke Pepfr 
and Speeches of John Chalmers Da Costa dedicated to Dr Harvty Cmhr'^ 
Many, but not all of his best speeches are contained In this volume, one of 
most notable bang ‘ Dickens Doctors ’ which he read before the PhiTotOi' 
Qub, Philadelphia, May 28 1903 It is regrettable that be did not iadudefc 
book an oration delivered m 1899 at the semicentennial cierases of the 
phia County Medical Soaety which was one of the most masterful prodccTj' 
of his fadle pen Some of his other wntings have been in coUaboraticr > 

Dr Fredendk Packard on Keating 5 Medical DtcUonary section on ' Metby ^ 
Dissectlon’'forNancrede's^«a^<wrty, section on “EpDepsy and Tetanus" br 
American System of TkerapcuUcs seebon on ^‘Diseases of the Testidc,' *• 
Kcatlng^s Cyclopedia of Children's Diseases edited Zuckertandl s 
Surgery m 1899, first editor with Dr Keen of Keen s Surgery, editor c^r-' 
Anatomy, the Blood Alterations of Ether Anesthesia m 1905 arbdes ' 
pound fractures of the skaD amputation of hipjomt, sarcoma of tonsD 
of skull blood changes in ether surgery of insanity surgery of epilepsy, ^ 
vanous Uterarj topics 

His auigicai teaching has permeated every avihsed portion of the 
taught medical students from most countnes, and visiting phyddam ^ ' 
geons seldom missed an opportunity to attaid his dinlcs Rarely did k* 
dmic which was not attended bj some notable surgeon 
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Dr D* CoiU f cc dv td ha «ariy KiriJcal tntnmg under Dr Semnei W Groai. 
Before he became & medical student be used to attend the Stturday dinks at 
Blockley coodocted by Dr Grofl*. Of him ht tiid« "He made a moat forcible 
fanpreasloo upon my mind. Hk podthre da meter hia dean-cut aeutences, hk 
readlnea to accept responsibility his scotn of dsp-tnp and hatred of boasting 
bk diagnastic ikUl and operative abOity, all captivated my youthful imagination 
The tame may vreB be said of Dr Da Coata. 

He was Indmatdy asaodated with Dt W W Eem^ whose Indaence and daily 
ccQlact (hd much to mold hk surgical career Be euccetded Dr Eets iipcn hk 
retimnept In 1905 as profeasor of soigery in the JeBosou Medical CoQega. Later 
hk coHeafues were Dr John H Gibbon and Dr Franck T Sterwart, deceased, 
mdeed a strong turglcal teanu 

Dr Da Costa was married to Mlsa Mary Roberts Brich in 1&94, member of a 
pTomment Philadelphia family who sanivts him. There were no children. 

He became HI with a (onn of arthiitk more than a decade ago Because of the 
painful and deforming arthritk, for approximately ten years he amducted hk 
lectures and diagnostic dinks sitting fo a wheel chair He retained hk keen 
mental procen ctntQ a few days before Ms death, Ms? 16 1933 

In the pi, swing of Dr Oa Cotta the Ucaky of Jederson has lost one of its ablest 
members the ptofeafon has lost a great teacto a resourceful sargeco a <£>> 
ringiikw author PhPadelpbia bu l^ a valuable chken and a man of forcdol 
character Ex>waxx> J Zixrtr 
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REVIEWS OF NEW BOOKS 


A LARGE, wen printed, thoroughly ifliutnited 
coropletdy ref creaced treatUe' on thyroid di»- 
- aueUpre*cntedbyJoIlini!>fie<nMc?tA<rAy 
rridGl<i»i TMfii*tb4ifofthevoluincii<fcvotedto 
the pcthoioglcil uutomy &od pethogencrU of goiter 
ind thyroid dythmetian. The next Qutrtet Ia ^vtn 
over to t (Miciufion of th^toxicosk. In the last 
quarter, operatiTe teehnlquo sjoMthefia post 
c^eratiTO care complications, and results art deaxiy 
pTeseated. The work I* to be recotamended for the 
detailed presentaUan of anatomy and pathology 
which wQI be useful for surgical study or for experi 
mental approecL. The discua^ou ot thyrotoxicosis 
b in agreement vritb the best American opinion. 
Ihe su^ical technique is presented la osefai form. 
The Illustrationi arc excellent, they number s8a 
snd there are S4 colored plates in addition. This 
volume of 68 1 pa^ &iis the place of an authoritative 
reference vrorit In one volume. It should be of great 
practical value. Patz. Szaxa. 


'^HE material in Kaiser’s book* on tonsiia has been 
ntbered from a careful survey of 4,400 sebod 
chlldrefi and covm a period of 10 yeara. AUhough 
opersdem wu raoomaended is all cases only 50 
per cent cot»entod, the remaining half bdng osm as 
controls. Three yesus after <roerttion a survey was 
made and again 10 years alter operation and a 
careful check was made to determine the Incidence 
oi the more common compUlnti oE childhood 5 ta 
til tics gathered bring to li{d^t many Interesting facts. 
Af^auent benefits during the first few years after 
ow^tion are iwt to evident over a xo year period. 
This is particulariy true of acute bead colds and 
odtis media where the inddence is about the same 
In tonriliectoniijccd and non tomdllectomlsed chfl 
dren after a 10 year IntcrvaL Cettsin conditions 
are deddediy benefited by the removal of tonafli 
and adeaoids soch as acute aore throats sod cervical 
adenitis. On the contrary. Infections In the re^piia 
tory tract sudi as laryngjda, bronchitis snd pneu 
molds seem to be adversdy sffccted. 

The book contains 500 pages And 27 chapters. 
Betides the statistical data there is mu« concern 
lag the anatoc^ and physloloc^ and bactexiolc^ 
of the tonsils. The bcpox offers a ready reference for 


iDaxAin w m Tktmb Ouxa vrn Srtetu. RsmoBS to 
r^wwttnocactt. By C«fl A. Jtfi, Jii. B.Sa. fluao rf j . fJCCS. 
(£•• 4 . St. Lwlv Ito C V Udiiby Coaptar W* 

_ Tbbshji I* 01 Ovr A CamcAi. STWt w ta» 

CO Tim^ 1 Jerary, SyAlbartD Xxbcr ULD nttiddFUt, 
teaSao. UdWmU J B. UieuoMt CoMpur >U>- 


pedxatiicuLns snd otoiaryngologlsta and serves to 
darUy tad remove oncertaintlca regirding the 
operation for tonsils snd adenoids in clmdhoo^ 

J F ttoJH. 


T ECE anbiecl of electrosurgery b presented by 
K^y in a manual of joe pages idth j8» Illustra 
dons.’ The various opetadlons with clectnTdericca 
don, electiocoagxilati^ and tcusecdon,” or oit 
dag are described, as are the preparatba of the 
padest, the anesthesia, and the postoperative care. 
The book is largely a regional operative surgery 
Invaluable for any surgeon interested in perfecting 
hlttiseli In dec t rwargical technimie. The various 
types of current and their reedac effects are dis- 
cussed, but little is said of electrical theory in 
comprchensibl* to the average operating largcon- 
It shoctld be emphasized that this u not just another 
volume on the extirpation of maligriAndo, bat 
rather a treatise on the technique of sHn . oral, 
otolai^rngoio^cal, thyrdd, breast, abdozdhai, mo- 
lod^ operadons, etc. 

This book is the authoritstive work on operative 
eiectrosurgety at the p resen t time. 

JoBjfD Etia. 


'T'HE seventh volume of this stupendous third edi 
A tfon* of Vdt s Bandbvck itr Gynedtohek ft fn 
keeping with those volumea prcvioxuly rrvWed. It 
is eacydcpedic in characte' devotbig as St does, 
sJmost six hundred pages to diseases of the ovary 
end parovarium, and over four hundred pages to 
turnon of the uterbe tubes. 

Tho first section is written by Ke rmannyr of 
Vienna and Is probably one of the last of his wrirings 
as U» death ocaxrted some months ago. T^ sec 
don is carefully and comjdetely written and flhis- 
Ciatcd. It takes op every type of ovarian rff**-*** 
and ovarian and parovarian tumor that has ever 
been described in the world iiterature. It is 
fllustjated and contains many color plates. This 
section of the book makes a perfect reference work 
on the subjects under coasideradon. 

The Srccond half of the book is devoted to tumors 
of the uterine tubes. This subject U one of interest 


Vzn^&uenocKRC* QnAJruuoK. EdUadtiyBr W StorrLti. 
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uul moit ol cmne be ixKluded In uiy work doliog 
with CTOecolOfT To demote over foor boDdiea 
pigo to this r^}ect tea ni cDo>t gna ccem iy TUi 
ta^km U a compete r^snmi of all ttmwn of the 
uterioe tnbei reforted to date which U dobable la 
an encyclopedic work of thU Devotlnf two 

hundred pages to a tabulated analysli of the reports 
on primary esrdnoma of the tuba s terna to over 
shoot the p ur peae of this work. Nnemb erg er woold 
hare made bis seetkn mach mora rearfable and 
□Mble If he bad reduced this section to apprord- 
matcly one-third or ona-quarter of Its present slxe. 

Rauth a. Rm. 


those who believe non tropical spme to be a radty 
onreUted to tropical ipruc. But the writer der o 
oostrates from the cases studied bm fhji flih dfi - 
caae when recocnixed It the result of marked phys- 
iological dlsturnancet, Le. a fonctlooal (hsoroCT of 
tmknown gastro-lntestlnal mechanisms that minor 
(lades of it are probtblr of frequent ocemrence, 
and that tropical and noo-tropical iprae are the 
tame dlseaac. This monograph It carefol «rui 
sdendfic phototnlcr^rapfas m paiKnL^ r«l pit 
total are Indhideil. Too llteiatare has been care- 
fully studied and la reviewed coostantly In cctinec 
tkn with e re r y aspect of the Paux Srsaa. 


TT Is very wekome to have the unsolved prohkm 
^ of Idiopathic steatorrheea presented lo mooo- 
mphlc fonn.^ The aohitkiD of tbe ctlolon of sprue 
u especially fasdnathig since ono feels lojit Impor 
lant physiological facta hitherto unsuspected, most 
be brourtt to ll^t with ft There is, of course, 
CO such interest m tH« disease for those wbo coo- 
ndef sprue as deflnitelr caused by moo [Ha or for 

Kr«-TBMCu tnoL, Srrrr 
■r Ta ERm U D Capm 

I l am Odora Uamrarr fnsx I 


'^llE principles of efcanentary anatomy physiol 
^ ogT maissR and remedial gymnaitla are em 
bodM In conoie form In tbe exceOent textbook* 
for students of maiaare by Dopard. The anatomic 
lOnstratlonj are excellent, ana the directions for 
massage and Lherapeutk exerdse are dear and 
concise It can be recommended as a textbook 
for phyika] thempy technldana J S. Cocitxx. 


Tm Son M Ua«. 
^ L i. Dcspwd LcaidM 
thmwiDT fTM. UA. 


dKrvYai Mifcrd. g 


BOOKS RECEI\TO 


Books l e ctlv e d sn sdnowledged U this departmat, 
and such tekaowiedgeaieac Bust bs rrganled as a sulQdm 
rttgm for (Im c o u ttear of the voder Selections wQI be 
■aacb for review u the teterests of our readers aod as 
space permits 

NetntdtourcAi. Emm or SmnLa Disomks amd 
T axATiCEWT By Biyan Bwckley Sbain U D ilJtC.P 
(Loul ) Lemdofi. Orferd UnnvsxUy Press, 9.)j 
Tux IntxjtATiOKAi. tlxDlCAL Ajoro U. CdKors Carry 
P Cotwnta, UJ? FJt C P (the hte) A. ReadU Short. 
ilD BS BScu, FJtCS. lOU. FtftyPlrst Tear 
BafthDoie Wdllsffl ^ ood and Co qss 
LuirwATica, Lyxpb ajid Tnaoi Fluid By CecB 1 C. 
Drinker B,S ILD, and hlsdetelM E. Field, A.B ITU) 
Bahtmore The wunams ft ^ ilklns Compaay i 9 x> 
ScimcAL Pahtoloot By WiIHam Boyd, ai n 
JULCP (Ed J, F R CP (iW) etc jded PhlkiWphla 
andLandm \\ B Saanden Cosapany iqu 

Dix BuTRXAXSnatow nr TkxcwiK unPaAxis. By 
Dr Ued. Haas tnidejsna. Berlin JuHoi Sprmfer iftn- 
IIocx*s DmAjxs or Iwtawct awd CmuwKxv etc. 
Rarfaed by L. FruTortt Holt Jr II D and Rnstia 
Meintoah, kLD loth ed New York and lundoo D 
Appktoo and Coopaiiy 19^ 
jjmaKAi DxxAwcixirxjm or m Rvn Jocirn dc. By 
A, 0 ■nmbrrD Fbh^M C, U.B OlB rdtCSfEof) 
sded. Nsw^oik Tat ktsiernnks Company i(k5j 
A» Tr»Tiw »-»'-wT» 4 StrxvET or tux PaoaixB. (By 
rariouS ccotrfbvton.) A PaUIcatlofi of The Joskh llacy 
Jr FoondatlceL Edited by Frimand \ Cowdry Nw 
iork: The Msaatllsn Cocipaiiy lyj. 

Tkx Rirrnnt or Stxuiitt ajcd FtxmJrr or Woimw 
By Leo J Lata, A B., hLD TX.D yd rer ad. adago 
L^ Foandstloe, loyj. 


IdOKsL Sun Bcvlis ExAftsunan Toteal Spic 
itAain Aim Airmia, Rxvirw or Aotul Quxxnnn 
Grrns etc. By BaroU Rypfna, A B XLD PlLi|ladeh)his 
J B. lippfscHl Co, toyy 

Tin Crooncpit or klXDKnrc. Oeorct klonis nrrsef, 
B.S.,U D-EdJlordo-Chkf ChariaEdekL 5 alous,lIJ) 
LLD Sci) Founder sad FIm E^oi. \ ols. f-nl. nH- 
adclphk. F A Davis Company 19}^. 

An.AWTX ni Quzuxoia dcllo SrouAca By Q. Egldl 
Rome Luifl Pewri. iQyj. 

La NrsTAmros VzVTTsmAax rr ixs Riicnon sm 
hlovtuzvTa By R. Oaomt Paris. N HsWrw, 19M. 

NAitraAi Cimnarmt. By Grmatly Diet Read, ALA 
Ai n LoadOB. tvnbam Ifemewnna, Ltd., 19U. 

SoaOKU. Axtrowr By C CaOsnaer A B 

hLD F t C 3 . Fhikdeipbla and Lcodoa W B Samders 
Ccaspaoy iqjj. 

Msa mr Ajrn Pewmes t Exucms, D* klXDKLU. AXP 
SoaosCAL CasrccTTtm. By Noti il TUy Balriatoes 
tVQBam IV ood and Company igjj. 

DnxtaxsorlxTAacT Aim Crldsdoo. ByLeoeaidO 
rams, iLD- FJt OP and Seymowr BaiW C-U-C 
FJCCiNiwYottLcodoo 0xfcrTdCfniTetsitypTeis,i9AJ- 

TxxWxucsHxRxaaAxcalxaniuutarAjmTsx Amu- 
ATKD SatzAStar LAacrxAToajxs Aim UcrtEcw. Loodoai 
Tbe WeOeow FoeindAtloa, Ltd, 9U. 

A Txan Boox or NrtTtapvaaciLDOT By Arthur TVtQ, 
UJ) rMkdeiplilA LeaftFeWgcr lojy- 

Soxoxar or rax Stokacw axp Dcoonrrx. By J 
Sbdtna Borsky FLD Fj\ CS LLD SL Lewis Tbe 


Ai»f. ir.B r_P (Lead) BahiraDfe wnbam Y 
' IM> 
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PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN CHICAGO 


T he ffurgeons of CHcago are keeoly in- 
terested to present a program of dinics and 
demonstration* that provide a complete 
ibowlng of the dmlrwl activiUea m all dcpiart 
menu of surgery m this great medical center 
during the twenty third annual Clinical Congress 
of the American College of Surgeons, October 
9-13 A preliminary schedule of operauve dime* 
and demonstrations as prepared by the Co m mit 
tee on Arrangements, is presented m the fob 
lowing pages. It will be noted that clinics are 
scheduled to begin at 3 0 clock on the afternoon 
of Monday October 9 continuing through the 
four following day* with sessions Ixth rnormog 
and afternoon. 

The Committee on Arrangements under whose 
superviskia the clinicaj program is being pre- 
par^ appointed by the Board of Regent* of 
the College, is comprised of the members of an 
Executive Comimttce — Philip H. Kreuscher 
chairman Oscar E. Nadeau, secretary Joseph 
Beck Wniiam R. Cubbina, Frederick H. Falls, 
Harry S Gradle, Carl A Hedblom, Charles E 
Kahlke, Herman L Kretschmer Karl A Meyer 
Dallas B Pbemister, Edwin W Ryerson, and 
Henry Schmit* — together with representative* of 
each of the bospitai* and medical schools ap- 
pearing in the cuntcal program. In making its 
plans the Committee has been assured of the 
hearty co-operation of the clinicians of the 
medical school* and more than fifty hospitols 
that wDl portidpate In the dim cal program. 

Speaal leaturea of the cUniotl program ladude 
(i) Cancer dimes demonstrating the treatment 
of cancer cases b> surgery radium and \ ray 
(2) fracture clinics in several hospitals where 
modem methods of the treatment of fractures 
will be demonstrated (3) traumatic surgery 
cllrfics demonstrating the newer methods of re- 
habOitation by surgerj and ph}'Bbthenip> of 


patients injured m indostnal, automobile and 
other acddcnt*. 

Other important features of the general pro- 
gram for the Congress indude (i) Conference 
on frnciuies on Tuesday afternoon ananged by 
the College Committee on the Treatment of 
Fractures, (3) a symposium under the auspices 
of the Board on Industrial Medicine and Trauma 
tic Surgery on Fnday afternoon (3) a symposium 
on the teaciu^ of surgery and the surgical 
speoaltiea on Thursday afternoon following the 
annual meeting (4) a sympoanun on urological 
•ur^ry on Fnday morning the program for 
which appear* on another page 

Two sub-committees have been appointed to 
supervise the program for the sections on surgery 
of the eye ear nose and throat as follow* 
Ophthalmology — Harry S Gradle rbfltrmfin 
Thomas D Allen, E K. Findlay Sanford Gifford 
Otolaryngology — Joseph Beck dmirmnn Austin 
A Hayd^ Edwanl P Norcross, S J Pcarlmam 
The recommendations of these committees insure 
a worth while program of dimes and sdentific 
sessions for all those interested m these specialties. 

The CoUew celebrates its twentieth flnnj 
vcrsaiy at this seaaion — the first convocation 
having been held in Chicago m 1913. The first 
ClmK^ Congress was held m this aty m 1910, 
and it will be recalled that that session was 
attended by a large number of enthusiastic 
Burgeons from all parts of the United States and 
Canada. 

EVENIHO UZEUNGS 

The Central Executive Committee of the 
Congress is preparing pnograms for a senes of 
evening mcctmgs which ere to be held in the 
balhoom of the Stevens HoteL A preliminary 
outline of these programs will be foundon another 
page. 
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An Intondog feature of tbe preifdcntial nwet 
Inj on Monday evening, in tadiUon to tbe in 
aa^anitka of new officen. wBl be tbe introdoc 
tioQ of fflitftigni>bed visfung •urgeoQ* from for 
dgn countries, a Urge number of whom have 
bm especf&Qy fnvlt^ to attend the Coogrea 
thU year Among tboae who have hvlicitetl 
their intention of being puraent are Prof Dr 
Etigen Kisch, Gnefenb^ Bobemk Mr Adanu 
A McCooneO, Dublin, treUnd Prof NUaen, 
Berlin, Germany Prof Dr Wolfgang Roaenthal, 
Lefprig, Germany Prof. H. Be ckv ^ White- 
hot^ Birmingham, EngUnd. 

Programf are being prepared for taskaa on 
Tacada> and Thoriday evuinga at whkh papera 
and dacnaaVxii will deal with tub}ecta of ipedtl 
intereat to ophthalmologliU and otoUryngolo- 
eUti. 


SYlffOCUM CAjrCtJl 11 CtniABL* 

In thU ijmpoaiiizn. to be bMd In tbe ballroom 
of tbe Stevens Hota on Wednesday afternoon 
at a yo, a Urge nomber of eminent furgeons of 
side e j pa it Dc t In varied hdis oS logical prae 
txe from aH part* of tbe United States and 
Canada, will present tber rtporti u to cases of 
cancer cured lor a period of ove yean or loogv 
At the CoogresB In Sc Louis Ust year a limtUr 
aymposhiffl eftabnsbed a new viewpoint for the 
profeoian and tbe Uky creating whUepread 
tavotabie commenc 


Cuotr M u Arroititie Dbewe. RokextB G acP K n w, 
UJD Boftoo, CbttnttiM, Ccoislttse oa Um Tnat 
Bwnt ct Hibitune Dbe«]»e», FaocauK H MAxm, 
U D Dfa«ctar>G*aeTaI, Aowtku CoO«e of Sot 
t»DL CaAUP A Dcxxi, if D CtUL 

Giwml Cbm of Fire Yetr Catv Itmr Aral, UJ) 
Lodbrak, Kj Fruk K BaaKd, kLO.. Attanta. 
G« , Jen JoBDs &U 1 JOAV ILD., Salt Lkk* Otr 
DcbS CaULO C Unto, >(D BoBtuc, Jaxxs 
U oniTx kCtJOW kLD Hirmhi(tLBffl, Ak.) Jon T 
Moon, U J) Hraton. Daiox B Piiifiu, UJ> 
PliS>dripiif» Ec urj n U. Pool, M-D cu J A 
Vmca, 11 D N<t* lock. 

Ciocer oi tb* Brttst Ualtemu B. Cuwnw, JI.D., 
St Louie E SxBjut jemn, if.n Bod S W UBXZDro> 
TOW ILD Rorbwttr. iliM ( RicaAKii B. Siotb. 
1U5 Oaad Riptdi, ilkk 

Cbbcp ot the PeW e Oitub bi^ Bimt Baoert IL 
Ampicb, ILD , FfailftdeipUa Haut S. Cxmccx. 
ILD St-LoolB, WntumP Hra.T.UJX.NewYofk- 
Caocw id tb* Pdric OrxBU Jakxs C. Ma^k, ILD., 

— , lUnn. 

I Rectmn Ronn C C oj t a i ILP, 


eJ P u c naioM . U D Bid C T Dixew ILD 
B.BLk—tfT Iflafl. 

ol Um HiTTotdi llAEmi B. Tnzn, ILD 
Jttafi.y Y 

C«ac«r of tht Mootk ToociH Bad lip*. lYniiAif H. O. 
LooAB, ILD., (JiVnao- 


Tamom Wnma B Oom, ILD 

Clam the HiraBt, CEnnkAfai «ad BrkicU Cixva- 
uxa Jmssos, ILD FUlddptia. 


AjfKtfAL uoamAL coirTBunfcr 

An interesting program of papers, round table 
oaiferecces and practical dwiw'B iH i BtffMtA iVal 
b» with tbe many problems related to hospital 
emdeocr U being mepared for the sktooith 
amioal bcspftal cooJerence which opens at ro 
o dock on Mooday morning In the baHrooca of 
the Stevens Hotel, continuing on Tuesday Wednes- 
day and Tboisday It U planned to give the 
program a broad mtereit with a careful idectiofl 
of selects to be diacassed 1^ eminent anthodtles 
to the snrgical and hospital field Tbe papers 
win deal with many of the vital problems af 
feedng admlnhtrati^ professional and nursliig 
phases of hospital worL Partiailar empbadi 
win be directed toward profemlocal standards 
and the h^hly bn p air tBfif problem of medical 
economics. 

Morning tcislans on Tnesday Wednesday and 
IhsTsday wili be devoted to papers, d b crmiiris 
and round table CDofeteaces at the Stevens 
Hotel An important and most interesting fea 
tors thU year wlD be a aeries of democstradoos 
In aeves^ of the boaplfaJs on Tuesday Wednes- 
day and Thursday afternoons dealing srtth de- 
partmental otganbstlo&, management snd fane 
boat. These ^cDnlcs In bsspltal adminUtradon 
wiD aSord opp ortun ities for the vUtors to see 
bow othos ^ the things they are constantly 
dohigia their own instltutioai, and In coc^tarUos 
sjmrLse their own methods. 

The greatly Incxeased Interett on the part of 
the f u rgeop In both the admlnlitiatlve and scien- 
tific phases of hoapftal work bas been evidenced 
In retent years, and for thU reason the program 
to be win be unique in provldlsg a dls- 

r"— If" of smraJ sobjttls of importance to tbe 
three ms/es- groeps mjAirtg in the hospital— 

>, nuTsra and bminesa An opportaidty 
wflZ be afi'erdetf to chiefs of staffs, heads of d^ 
paitmenti membea of medical staffs to 
partkhsUe in a program that deals partlcnltrly 
wltht& care of the patient, eipecting to benefit 
by with ana iat ei c hfln ge of Ideas with 

trosteea, nperlntandents and others concerned 
with hospital admlnlstratloc. 


HVADQTTAaiTaa — ncmis 

General headquarters for the CHnlcsl Congress 
will be estabhsbed at the Stevens Hotel located 
on Michigan Arenoe between Seventh and Eighth 
StieetsTThk hotel affords tmaaiil fa cQ f f t e s for 
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all actmUes of the Congress, as will be remcm 
bered by those who attend^ the Congress in 
Clucago in 1920 The grand ballroom on the 
seccM floor with other lar« rooms on the third 
floor and the exhibition hJl have been reserved 
for the exclusive use of the Congress. All of the 
evening sessions, the hospital conference on Mon 
day, the annnwl meeting the cancer and fracture 
symposia will be held in the grand ballroom The 
registration and information bureau together 
with the buHetm boards on which will be dis- 

E ’ 1 the daily clinical program will be estab- 
m the exhibition hall m the basement 
together with the Technical Exhibition. 

Chicago has many large hotels several 
withm walking distance of the headquartere 
hotel A hst (rf the hotels recommended by the 
Committee on Arrangements is presented here- 
with. While Chicago s hotel facflities are very 
peat and there should be no difficulty m secur 
mg first class hotel accommodations, it Is ad 
\isable for those who expect to attend the 
Clinical Congress to r e serv e their hotel accom- 
modations as far in advance as possible, as the 
Century of Progress Exposition undoubtedly 
bring to Chicago a very large number of visitor*. 

The Technical Exhibiuon of the Clinical Con- 
gress will be located m the Exhibition Hall to- 
gether with the registration and information bur 
eau. In the mmi- room will be found the bulletin 
boards on which the daily clinical programs will 
be posted cadi afternoon. The leading manufec 


turers of surgical instruments \ ray apparatus 
operating room lights hospital appiaratus and 
supplies of all kmds, ligatures, dressings, phar 
maceuticals, and publishers of medical books will 
be represented in this exhlbitian. 

We arc assured that the railway* of the United 
States and Canada will grant espeoalty low rates 
mi account of the Clinical Congress m connection 
with the Century of Progress Exposition m 
Cjilcago AppHcitions for reduced fares are 
pending before the railway traffic associations. 


ADVAKCX aXCBTRATION 
The hospitals of Chicago afford accomrooda 
Uons for a large number of visiUng surgeons but 


CHICAGO HOTELS AND THEIR RATES 


AmbSMador North State Street at Goethe 
Andltoilum, hlichigan Blvtl and Confrem 
BeldcQ Stratford, 1 too TJnmln Park u eat 
BeimoQt, Shendu Road at Belmoot 
Blmarck, Randolph at LaSalle St 
Blackatone, iLcht^n Blvd- and 7th St 
Brevooit, iio Weat Madbon St 
Conxnaa, yUdugan Blvd. and Congr ea s 
Diaae, Lake Shore Drive and Mkiugan 
Edgewatcr Beach, ssoo Shendan Rraul 
Gr^ Northern, Jaaaoa and Dearborn 
Knickerbocker, i6j East Walton 
JjtSalle at Madunn St 
Morrison. 79 Weat Madam St 
Palmer House, State and McniDc Sta 
Pcaraoo, too East Pcaiaon St 
Sterena, yuchi^an BIvtL bet 7th and 8th 


llliJi«aii Rates 
WobBath 
Sofle DdqUs 
50 ^00 

j 50 6 00 

4 00 6 00 

4 00 5 00 

3 50 s 00 

j 00 5 00 

2 SO 3 so 

4 00 6 00 

3 00 5 00 

4 00 6 00 

3 SO 4 00 

3 00 s 00 

3 so 4 00 

3 00 4 50 

3 50 6 00 

i 00 5 00 

J SO 5 00 


to insure against overcrowding the attendance 
will be limited to a number that can be comfort 
ably accommodated at the climes — the limit of 
attendance bemg based upon the results of a 
survey of the amphitheater* operating rooms, and 
laboratories of tne hospitals and medical schools 
to determine their capacity for viator*. It is 
expected therefore, that those surgeons who wish 
to attend the Climcal Congre ss m Chicago will 
register m advance 

Attendance at aH clinics and demonstrabons 
will be controlled by means erf special clinic 
tickets, which plan provide* an effiaent means 
for the distribution of the vmting surgeons 
among the several dmu^ and insures 
o\'ercrowding as the number of tickets Bsued 
for each dinJc will be limited to the capaaty of 
the room in which that din?c will be gTr’en. 

A registration fee of S5 00 is required of each 
surwn attending the annual Clmical Congress, 
8U(i fee* providing the funds with which to 
meet the expenses of the nwbng To ea c h sur 
geon repistenng in advance a formal receipt for 
the reratration fee a issued which receipt is to 
be exc h a n ged for a general admtwkm card upon 
his registration at headquarters. This card 
which is non-transferable must be presented m 
order to secure dmlc tickets and adniissioD to the 
evening meetings. 



SURGERY GYNECOLOGY AND OBSTinRICS 


176 


PRELIMINARY PROGRAM FOR EVENING MEETINGS 

□I ms uuaoou ot tvx tr x v u a nom. at S i j 
PrisidiKiiat ilatint ll*»day 0<ish<r p 

Addroa of ckocne. Ptnur It. RuxncscK, tLD CbUrmn of Coounlttn oq AmafctMDti 
IntTodaclka of Fonffn GoaU. FBAmn H. ^lAknn ILD., Dirtctoi-GaKial 
AildicM of Retlilsf PmUcct. J Bnmxr Squhs, M J) Ne« York. 
loAutUTAtko of Officm 

iBAnfurml Addnn. Vfiuuit D IIaooau >LI> NuhTlDe, Tam. 

John B Moiphy OtEtkm In Snitery Lotaa Davu, M.D., Cfakago 

Tutti4y Wtdfittd*i 0*4 Tkmfiiay OOoW tQ ij «»4 is 
Sytopofinm on VsjcuIat Dbcuoi 

ThtwnbO'VatUdt ObUtenas (BDerter*! Dfame) Gnxox £. Btowii iLD., Rochoter ninn. 
rj prtftn ctf Larfo Arteriet. iloirt Brrons Rxn> UJ) OndnoAti 
Sy m pni Jii TP on Dluuti of tb« TbyTotd 

HTpcrthyntiUcci and Aaodaled DIaeua. Otoxot W r.xnx. H.D OevctAod 
Tbt Tmtment of Exof^htbaliDo*. Hctvaxd C. Nimion, M.D San FnndKo 
Tomoa of the PtnllijTcid Gkod*. Eottaxo D Cxxrscomx, H.D., Boatctt 
rhe CorBBKm Srndiome of Rnptoit, Dhlocitfatt nod 0 ^ tb« Bkep* BndtU u Autjrali oi 

Om Forty Cmo*. EooAJt L Oacscjorr ILD S«o FnadKo 
Sympatbeetcrmy in CblUroL Davd Esittk Roiuaoii ILD^ Torooto 

C tmt r tU»~~frti*y OOtitr tj 

Inrocitkia 

Lok/erriaf of FeUowihIpi 
..Aufttrinf of Hooonry Fdkr<r»Iii{M 

PmIdaLtM Addioa. Wsluau D ItAaGAKS IJ.D^ Nwhvfik, Ttnn. 

I cikrwihlp Addnm. Rouat Matkaks Htncjovt, A..(L, LLJD Pnaidmt, UclTtalty of Qdcaiu> 


SYJIPOSIUil OV UROLOGICAL SURGER\ 

SALUOoic, ncvcn Boni, nmiT iiajc 
JoHH R CAtnj; U-D St. l^ool* Ttanoirotiml Snijay 
FuAJft Hnoujt 1SJ3 San FrAndacoi The Patlxifeanla o! Hnirootpliroab. 

Joocni P ilcCAurr MJ) New \ork Tbe PnsUte GUad — It* Place In GfaKnl Ucdldse Never 
CoDccptioii of DU^nio^ tnd liierapy 
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PRELIMINARY CLINICAL PROGRAM 
GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


PASSAVANT MEMORIAL HOSPITAL— NORTH 
WESTERN UNIVERSITY MEDICAL SCHOOL 


Lkasdei W Riba — ^ The uw of the dectro-artthnitoiDe 
In urcthnl »trictQra. 

Akhui ^ C urns and Geobob H. Gabdhck — 9. Gyne 

coVsctcal opentknis. 

Totor A. WoLJDt— 9- Qjolecj'itltl*, cardnonu of colon. 
JACOB R. Bcchikde*— T hyroid mr xery 
John S. Cocltm — 10. Phyilcal therapy 
Rddouh W HquUS and rtaff — 1 Synqmiom on cardiac 
HUrwf tn th<4r fihalrtnc tJao ckfimK CsAOlfCET C. 
IIaheb Etiolocv and pathology Jum E. Fm 
OUALD Med^il aipecti and treatment Jaicu H. 
BLOOurmn Obstebical atpecte and treatment 
Paul B itAOXuao’^ — a Untrmted fracture of the neck 
of the femnr bone graft In the tp^Dc. 

Jam A- WoiJTB-~a. Dry dlnlc AflmcntatioQ of the 
aldcally 111 patient by Jejtmal feexU^B. 

Lotal Dam, Lewh J Pollock Halz Hatk* and Datid 
A. Clivtclakd— * Sympotium on nearologic aorgeiy 


Haiit JL Riocee*— 9- Tlrfioid •arjery 
Lotal Dai ii “ 9 . Neufolofv: nrgejr 
SuxxEiL.EoaiafldU£auELL.iLAJOV— ^ Kerreaod 
tendon torgery of the hand. 

TmiesT Case— ia Roentgaolo^ 

Pamy H. KiancaE*— ». Hto Joint eorietT 
Allxm B Kabattl, SoKna L SIoce aikl m L. Kabos 
R crlew of twenty yean of Borjery of the hand. 
RunOLra W Houin and rtaff — 1. Syn^oihun on toi 
cmkj of Ute pregnancy renal and bepadc. JauesP 
Snccumt Edoiogy and pathcdogy Csism C. Doh 
HTT Symptocnaandlatnritoty inrestigatlan. David 
S. Medical (expectant) treatment Rudoltb 

W HoucEi Obatctrical treatment 
LEAXDtaW Rtia—j DiycJinic Proatatk reBsctbn. 
Emtl D \V HauvCB — 1. Orthopedic mrgery 


j Airnt T Gait — ro. Roentgenology 
Paul B Kaowubon — t. Draowtratlon at pnnaplc* for 
overcoming deformity In nnonited fractarei before 
opentkm Ixine grafti for ononited fractniea. 
RtmOLTH W tIoLias and ttaff — 3 Sympoimm 00 hyper 
ravidaram. C tfum C Dohibtt Etiology 
and pathology Maojcub P Daifia Symptoma and 
cfinkalcmne. James Bloohtteld Treatment 
HabbtM Rtchteb, Amdbzw C. Ivy SamuzlJ FoamCBt 
and A. J Ailaabus — a Symporiom on gastric nicer 

MOUNT SINAI HOSPITAL 

TtttsJtr 

V L. ScBBAOXs and aModatci— 9. Hernia breast and 
fadllaiy fuigety 

DAvroacraa — it PatLolo^cal denwnatratlon- 
M T KIaslaw — II X ray dlagnoais and therapy 
GtmAV Koliwse* and Hajuy Rouncx — a Genlto- 
nrinary suig ery 

TTafacafoy 

Habby M Rn.'tmra and aasodatea — 9. Gutrlc and thy 
roWsorjery 

JaATt Davidsohr — 1 1 Pathological demoostratlotu 
hLEKATiJUt— II 'X raydiifDOcisandthenpy 
AintDi A. Snouts — > Gastre-lntatlnal loir^ 

Ralth B BrmuR and asaodales — a lotratnoruic m 
geiy operatioia. 

TiiOTjay 

AAftoa: Cahtzz, A. F LAiEandaasocUiea— 9. Cynecolog 
leal operaUona. 

ISBAiL DAvmOH)* — II Pathological demomtndon. 

M. L Ratlar — 1 1 X ray dkgoi^ and therapy 
CoABLas Jacobs and aasocatea — a Orthopedic operatkms. 

Friday 

Habby Rouncx — 9. Genlto-uilnaiy imgery 
IsaAzx DAvnisoen — 1 1 PathologicBl demonstzatioiL 
M. I Kaeia* — II X ray dlagno^ and therapy 


rkan^y 

Ajuou« H. Cuana and Gkoxok H. GAmicat— 9. Gyne 
cological operadoM. 

g -WouKB— 9- Otolcc ysdtii cardooma of the breast 
R- BucffsctDca — 0. Abdatnlnal wrgery 
1 . Coulteb — 10. I^yilcal theiapy 
H. KxxuecHU — a Shoulder "rwl knee Joint de- 
rangement 

RuuJLTn I\ Holues and staff— 1. Srmposlinn on ohstet 
rical lucmorrfaages. Rddoibh \\ Rn r.vn Abbtio 
pbeentai. David S, Urms Placenta prarrla. Mao- 
P UajcEi P o a tp a r tmn hemoirhagci. Thkodoie 
” Bluecbel. Treatment of seooen^al 

A. Elliott altki H. Naulkb, Paul Stabb, 
il HEBBEar Bxta*, HowaaD B Cabboll aS 
IIowakd L. Alt— 1. Syutpusinm on hepatic 


Friday 

IlAiBYil Rrarcta — 9. Gastric Buxerr 
Loyal Da\ts— 9. Nenrologlc eargery 
Sum ca L . Koeg and Micjael L. Masoy— 9. Irradiatio 
nlceTi of the baud, Dtrpoytren ■ contrurtnre. 


DryClinia — Daily paad j 
Isbael D ^vmecom Value of biopsy In mrgeiy 
BsntY Buxbaum. Toxemias of pregnancy 
GuatAV Kouschxb. Electroturgery m cancer therapy 
Aabooc Kajttix. Chodo-cpitheiioma following a venmlar 
mole' functional aterine hasnorrhage. 

HAkbt RcufTCX. Bladder tnrncm. 

A. F Lakh. Treatment of birth In jury early dlagnotit of 
uterine cancer 

David A. Wnua. Rdatkm of adrenals to thrrotailcccii 
morhfdltT in opeiatloa for acute appendkdtls In rela 
tlon to the question of drainage aemomtiation of a 
imlveml tiaixkm splint as used in a pnatl bospItaL 
Eicn. L. Ancrt. Fractures of the irurtn* anH 
JL Rieke GumtA* Recent advances In the treatment 
of malignant dbeases about the h ^ d and neck endo- 
scopic olrdc 

Staff Symposlam Cancer of the long I IL Tbace, med- 
ial aspect Jacob Lmea u rz, brop ch oscopic amect 
IiBAiL Davimoh* pathoiogicai aspect M L Kat 
LAjr XrayaspecL 

JlAuaia LEWiiCR Jlcdlcal tppnbal of su r gta l risks. 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


PRESBYTERlOf HOSPITAL 

A, D Bevwi— 9- Smyj y ^ brcwt 

V C Dayid — 9. C»idwint» of 

H. L. CuTSoncD — g Kidory l umij 
IL H. Ucnn — 9 Trm miwUu tl dstra ratcUn oi pn*- 
ui« idud. 

Knfoofi Smp — 9. Tmaon o< dw wtfl, derwatritiaa 
oC ouo, tuttmtUn 

A H. licnmoanT — i AMoeilttAl (a cbOdrcn 

A VcKVTUoasEx — 1 NfOTMttntkml opcntm 

n ti**$i*j 

A. D Bzivut — g. Hcnk ud andanwM 
F B UooixiDUD — g. Plutlc aarKrTT at emth ud Ua 
C B D ^vn— 9. Tsmm oI Um lufc tatollu. 

H L. KimaDOk— g ol the Ueddo 

N S Hxjum — g. Vuiaalsopav 
Di. OtTKvtiOir— 19 - CuctsDA oi the etooiKh, loQo*^ 
dhric 

E. hi hintx* — 10 Thyroid 
H A OvnxzuLU* — to Si in » ij ta dkbetic pujcntt. 

E R. hlcCAxnnr— Suucobkted hcmii (a rnUot* 

1\ J Pom — I* Fnctnvproblm 

Tkartitj 

\ O Serfciy of Kill btodder nd b(k tnci. 

IL L. CunciDcxs — g TruHmhnd mt edoe of the 
pntuxe. 

F B lloocpnA»~-g CWl peUt* mrterr opo»im 
tmoacftt of ukyMt of 
Dx fUmoeo^p. Gwtric raectloQ (or okrr 
R. H. ncROTT— 9 tHmdirok of artaerT biMUcr 
R.B HnwrcadCW Amu«ai — 0 UoanlanauT 

Stafl — 9 Dry E D Auo eadorotoiacb C. P 
BAon;^«oai Ujx» E aitiek. rccocoKioa of euly 
O M t ia otM of oterw. 

Lr L UclVlP 3 «lx * — 19 Fnetan of the tvWockr 
of i)m hcaenw 

A Vxmnxoasi — o. 5 |:iMl cord 
FrUsj 

Sttf— 9 Dry cfiaic A D Bktaji Pm eeU ctatw of 
utaMheto. H.L Rjxnaotn. Grstto-vtauy • bi( 
ny R C B*on* TreatexM of anJ^rohmorrhac* 
la (utde nkcr VCD ns. Sl(m6auKa of polyp* 
ofUiyobow^ F U hlaj.a Urthod of tstnmow 
klocdos ^TT 1 m( pedod W thn*. R H Heutr 
Fihmk «f UrdiVr seek F H hOLUn O h o tfdiro 
G L-McWsorm Rt cuMti sctkmalcMy- 
tBoo trk doct, cut* hL U Lencon. Gnnkms 
i frfw^U cun. S C. LAwterr. Chak tyH f ut« ro»> 
Unrr t adxAtku s 

£. J Brrrw m r * — l OrtbopcdSc tUl tk- 

WASHunntrt boulea ard hospital 

r*ad«y 

Pact, C F<rc— 9 GysnoloficK] dtnlc. 

ir«drad<y 

A. R. him — g Oesml taffksl clfadc, pnaesutko of 
BBoml Irsctxm 

rixrWry 

V J CCo**— 9. HT ih ' Wp hraah, «tWo«y oad tiw*- 

ment, ckM Tcportk. X>cm ■Ad o p cmt l ro naolfi) 
proiftaWdoeiy nd tt%B»«wAhwi Twe do s 
ed pcoctoto coapontlrHy {otOatiaM ud rcMlU. 


ST UHLE^ HOSPITAL 

i/rWty 

H. E hlocx, A. Rdd hlottcrc tad Cjmtm S» uara — *. 

G«nu«I ■nfktl optttdaDi. 

& Otonu>~>. Kemokifictl •o^tiy 

Twttisj 

H. O Jcoox, WauAM P Caujxlx, IL J Knn E. A. 
CsvAxntadJon Bu*i3r~g Gysecotafkal eper 
•does tarty bnoag tmhryo- da anr i tritkri 
Caxl HttMum tod Wnjjoa Vaji lUzn. — g. Tbenck 
wifCTy 

H. E Uoct— s Rt co e sl rocttre toixciy 
L L hlMjenvx tad S IV hlcAm^— j Gesml sex 
fWT 

L E SCOtMIlTT—p. DraiOflcaJ r Hn lr 
E. W Rnxami tad F A CKtasitr — g. Onhopedte 
opemloat. 

S C PursDoa — a Gtaenl torfeTy 
H. E Iona tad T L ij Geanl torpry 

E, Vi fLrxxaa* R O Rmxa tad R O- SemiLa— » 
OnIcprdR epriuko 

Pkajoe E. DttTO C J DxBxax tad 0. V P a si it * — * 
Rrotal ujuy 

TJumitty 

0 sTtXATt — g. &mcjy {& ^ottbBci dkhetea, tmholitoty 
rtfs h(St]o* c4 TaacoM mat. 

H. E Uoex—g GtMnJRMstry 
HAJcn Covvia— g DroiocRtl fWTu* 
a. E Moo, A Rm Uouem tad f*«^«’** SxAjo na x. 
Sk*SitTteetn% 

W E. Cuum— 1 . OcBtnJ KTpoy 
B B TaovAS tad F W Haix — t. Onhepofir disk. 

FrUty 

W P Lro't—o Dklcoticetof thetLasahktwHhlnctan 

of thr cnaKT' tnchaals 

H Pom tad F R hitatimxa— g QrtlfOttcry 
ttirs, 

E. IV Erttac*, F A Ckutoux tad R. 0 Rxrttt— t 
Onhcficdk chak 

SOUTH SHORE HOSPITAL 

pMsdey 

Axu UnxutTS — Q Gaatrtctorpiy 
CcoaocG O'Buxir— ti Graral airpcty 
Cm PCI a Dean ted Axxz. IVajxroa—s Syrt^udea 
oa puCric tad «k»»d*at> alcrr 

TFWacdiy 

Htroo hlAcRzcrnz— g S gr ra y of the colon. 

FmAscG LlouvT — 11 Ortaapedk disk 
H. Waixuc Euatuortt, Gut S Vaji Alarm tad Faui. 
R. Curao** — s. Synpashan a* U ua p ucr ptkie 

Tlandry 

Loertt D Sam— g GerntD-ortatry w u Tt p * 

Claka jA c oaa rjT 1 Ltmf oaOrpM p r uoeilu Tt. 
C.ChlAaxa — 3 Ctrditc dtk b) «pcny 
Ffiidy 

E. A.Ltrmni — g. Gyaecoiocktl cflak. 

AxoTXw DAXLBiaa tadltouAK tlAnAXAV — 11 Ope- 
trtvT obatxtiks. 

H. R. OW-TTir— »- I«h»tn»l attiyrtj 
Waitxx Facai* — j. Foot protteat. 
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COOK COUNTY HOSPITAL 
UoidAj 

StJMi* L. Koch— J Generml nuBery 
F H. Fauj — I Gynccotegy 
E. J Beubuhe* — * OrtEopedk*. 

U njTi w B. CgiHtjfi — s Gcienl fuitery 
il t)Amoif — » Gdcfil miierj 
Tttttisy 

ScnOfti L. Koch — 9. Dugnottk dink?. 

AAKuf Kxjnt*— 0. Genend lurjery 
GrOfcGEDvva — 9. Genenl BUTery 
A- H. MowTOOscEiT — 9 Gcnem §111107 
A. H CoHUT — 9. Ortltopedk*. 

Caht CuLBirrioif-^ Gynccoiogy 
T OT KiM Xi B Ol — 9. Geneal mifwy 
HAirr CnLvn.— 9. Uroiosy 
H.jAacKo» — 9 Gencrml Rirgery 
Ma»cc» Hobait — 9 Ortlwpcdici. 

VcuKnr C. Da\td — 9. IHipLastic clinic. 

L C. Gatcttjqd — 9. Gcaem sarxcry 
J P GxEEOtHiu. — » Gywcolocy 

KALFH B BETTUAi! — 3 Sormy in tubercukwb. 
E. \N ABMEWua— J Genenliuiscry 
Wtdnuiaj 

Chajocixo BAnirrr — 9. Gywcology 
Hauy Cirtvrt— 9. Genenl mrgery 
V L. SaoiACE*— 9. itu t ef y 

GiotOE Arm«ACB--9, GcoCTlKujery 
J G Fiotr — 9. Gmeril ■uiBoy 
R- C. Snuirix— 9 G«d«i 1 furjoy 
L- L. Vises* — 9. Urology 
FIAKE JOEA— 9. GoQOlUMrgW 
R- V*0 Oha 3»— 9. Geoerol furgoy 
Pscup H. KuncHu^ Ortliopedla. 
Chailci M McKeuxa--^ Urology 
H* RoiJort— t. Urology 
Haeit CcLVtE— 1 Urologry 
Gcoeoe Davu — a GencrJfatgey 
T R. BcanntDEK — t. Gencnl ungoy 
DAnD Hnxu — a Obttelrial operAtiortt. 
SniofEi L. Koch — 1. Generol mrgety 
Thtrtday 

Philip H. Kixuickee — 9. Ortbopedk*. 
CiLUOCcco Baeieti— 9. Gencrtliurjay 
Giotoc Datii — 9. Gentiml *urgery 
R. \V ^IcNealy — 9. Genend tnr ge i y 
ilAlCUl HoBAET — 9, Orthnp frfv^ 

D Hourt* — 9, Gynecology 

Kail A- ilcm— 9. Gencnl ctnyerv 

E Fisa™A)( — 9. Gynec ol ogy 

A. H lIoTrooHOtY — 9, Geno? fargery 

Mai Thoiu — 9. Genoil mig c iy 

A 11 CcwiiY — 9 Orthopedici. 

D n LrAurTHAi—a. Orthopedla. 

Job* HAtOEt — a Genenl m jgei y 
F II Fails — 1. Gynecology 
F„ J BcuHEtto — a Orthopedla. 

Ralph DETTjiAje—i, Geoerol tioncic •orgeiy 
^illiahR CuBim — a Geaqil ar gei y 
Friday 

CKruJi Apfeleach-^, Gaaoml tuirery 
Aaiox Kaxte*— 9. Goierol «argcrj 
R- E ScTLLtVAM — 9. Generil »urrcr) 

Caeh Counnoji — 9. GynecciloQr 
1 mo* C Datid — 9 Geneml tarmy 
Maicc* IIobait-— 9. Ortbopcdic*. 


F G Dvaj — 9. Gencal formy 
T 0*1)0*0011111—^ Gaical lurgcty 
6, J^ACnoi* — 9 Gcnend Birgciy 
E C. Gattwooc— 9- Gaieal saigery 
JoH* HjAIOEi — 1. Gcneal ■mgery 
T R, BcCH*raDE»— 1. GcoealiarBcry 
xT«»«au. Batdo* — a> GcDcal surgery 
E WAEirwsEi — a. Gcncml surgery 
StnotEE E Koch— a Goaeiml surgery 


MERCi HOSPITAL 


Ttusday 

E IL Beobk— 9. Milknaocy of the cokm. 

J E Kelly — 9 Chronic Inteitin*! fistuU citciislve vcn 
tal hcmfaL 

Giotcx Gmtti* — 9 Wtoric obstrnctioii. 

J D Clamuce — 9- Fructurei md dfaiocntkm* ol the 
cerriaj spine. 

C. J LajlUx— 9. Rapture of the spleen slnraliting scute 
sppendidtls. 

Wednaday 


M F McGuiee— 9 BlEsry tact snigtiy 

C. F Sawyi*— 9. Acute psncratiti*, p^oatlng gsstric 
snd doodensi nlcea. 

C. E ilATnif— 9 Ansi fertulectooda In esses with pol- 
rooDsry tnbucnksis. 

EEGassso* — 9. Csroliioms of the colon anHnoms of 
the bresft 

Hesbekt E LAinnBK— 9. Sunfic*! snstomy of Tcsicsl 
orifice sod nrethal obstructicms tmtroent of bladder 

Tlumday 

E D Mookheax) — 9. Tcebc gotten (Mexesdsl dlsgoosls 
of cases of dyuhyroidisiD sod byperthyroldlsnwitli 

**< tndjoukm for opeatk>D sod maosgenaent 

W J Picnm— 9. Technlcsl conaldeaiioBs in posterior 
gutro-enteaxatmy 

F E Pnoaat— 9. Frsctnrr cues. 

F M Diejota* snd F C Valdei— 9 Gsitro-lnteitinsl 
dink. 

Friday 

Hsr»Y ScHJtm sod HEinEST E Scajtm — 9 Gyneco- 
logksl Hlntf forgriy snd adlstioo tbenpy 

i ocEPE Laihe — 9. Caranoms of the genito-nriiisjy tract. 
IL VAoanK — 9. Cystic hygroms In sn infant. 


CHILDREN’S MEMORIAL HOSPITAL 
ilamday 

FtaiaxT A Chaitdixe, Coaeus N Pease snd Feui 
*Ain) SznJlE* — a. Orthopedic clinic. 

Tiutday 

FtEuoarr A Chawdleb. Febdixaed Scidlee snd Chables 
N Pease — ^ Orthopedic opcatloDS. 

F sEumci. B ilooEEHEAD — a Oral surgery oiwatiotii 
and demons tation of esses. 

n ediuidsT 

Aleeet H. Moitcoheey snd staff — 9. Geneal surgery 
opcatkns snd danonstatlon of esses. 

Tkmday 

Heucax E KBracmcEB snd staff — ^ Urologlcsl surgery 
opeatkms snd demoostatiem of cases. 

Friday 

AUEn H. Moxtcomeiy snd staff — 9. Geneal surgery 
opeatkms sod danonstatlon of f *«■* 



SURGERY GYNECOLOGY AND OBSTETRICS 


UIOIAEL REESE nOSpITAL 

rvo^rr 

Am£sA.STmAcm,SiEanizBr SnAro.JursPA'iXDji 
ftod RouxT A. CuwTOui Stfwniot rwclioctt lor 
futric u>d doodei*! ulcer ccooDcm duet dtudoMl 
iniitricTiarii ud tMtTo-catcToslcniy {or chrank o^ 
itTKtire jotiadke. 

ODncx Li DAVurpoct ud Ralph Bcttvax GtB-bkd- 
dtr nirtKj/ mufoj ol Uw rrnmjm doct 
D C Stxacw. ThTTuid *in(rT 7 
Ei FUTKP OcfttfU toneiT ctrrftar of tlic nH 
BuKAuPorra Tbriw BiTfer7 carnryoTtbarectnin 
TIaut Riotu. TbyreU farny pll-uwkWr iOTier; 
Uax Cxmxx SoTfi^ of Uh onut. 

GtTiTAV KouKan. DUthcnnj’ of bUddor hsarr mc- 
pluectoo^ for tobcmloBf 

Umro Roll Electncal raectkA of prosUtc ttepbro- 
BthoUwtY 

D unu IL LcnrrKu. IntOBAldemijRueauot tboknee 
MbL rano^ of tcsiP^tinw cvtiUf* ijamc tomT 
ior cfaroefc vlbritk, booe Ua(thetlaf (jpcukm. 
Jcojut E LAOCra Abtknttool bTitorenocuT- lotcrpo«l- 
doo oponboD rectoT^fnal fittok. 

Jgups U Blu ud Ralph Rra Coaaint pettneol 
tecenboB, oiTtnui lomor «*d pdrk tBfUntmotkML 

D C Sn.^c». Tbrroid tturry ^-blidd^r foxfOT 
Ralph Bcrmoi Sar*cT7 at the dert 
Otocruc L DtVKirpcm OencnU W Tief y 
VltuldA Stiauci, SaLnxKD F SixAni«%d Rocek A. 
CxAVTQU Secttaul eolKtecD7 (or n touxl n oUtb 
uid prloropUsT (or eeafenlttl prVmc (Uaoih. 
BmuiD f^TTL Ooami aaifny cu tp u rty of the cofcrL 
Moutu L Prun. Goamlforterr 

{ Axa Patxdjl Coeni MifTTy 
(MXPB EoaomAxcrT Uodaaaded talk, nprtpoUc 
pmtcftosy 

UautRouocx Eirctric reicalom of pfoocm p jbotB C B y 
for (toacL 

PcLCP Lnroi utd Stcim Sortauii Ortbopedk dink. 


ibodder tibov bond, btp pdri* 

E FK.\KrDrn.u. Si ud LET 
GynccolcickAl opentke* 


W n RcnomiL ObotetckiJ ind cyoecoiofk&l dink. 
deTOOQftntke of (orcrpn, »«nkB nod cocn^eie aitan. 
rpokcoQy 

Ixvnra Stkdi ond M L Ixyxktkai. Obotetrtal cUnk. 
hr cmdal c— tmn nadg locil lerChroU. 

Tternfiy 

Ralph Betthajl Snrfcrr of tbr nD b k dikr tnd ccrnnpen 
daO 

Alpud a Sti. cm. Sir of i rtp F SnicM ud Bocor 
A CiAVTonn. Sorpcil dktbermy for oudooet* of 
tba ToOaffi retcUoM for ordnepn of the t trn*fh . 

D C StxAow SvreiT of tbo colon, mH Lmtcftlae wd 
tbytoU. 

OconoK Li Davbpost Sarxery of th« amra doct. 

Bukakd PoiTii. Omccil 

SrtcrilEii P STiAUMi Gcncril mrirTT 

Kaut Rjann. Sarwy of the tbyruJA 

E riLDD. SnrgBy ol tM gdl bkdiW tad fiwuirm dncL 

AlPMD E. Joroii NepltTKloety for tu b trc uk i m Udncyi 

MptepoUc prcMUlrtlaay 

liTueo Shapcto DUtbomy of bUdder tanor arpbrec 
tD«y for tumor of bdaey 

DA<niL H. LrrmiH \l Sorgrty of the nta* fuioa oper 
ftti« fw ud (or tahcmkdi. 

Ckailu XL JACOM Ortbopedfc cJlnfc. 


J nius E lAfTwFi. Oyae co kukal ep mlk M. 
ohuph E Bxn ml Ralph Rxa. ProlipK] Yichil byv 
tcrectnaiy flbrufdi ocdpat ponterkv 
FriUj 

ALnn>A.SnAtjm,STxanixoP SnAtw, jAusPATtitrL 
ind Roukt A. CuvnuL SaUnOlfUtRctoiDylar 
fiftiokhtul aker rmctka cf coloi for cudna, 
D CSiHAMi Sarforyafthethynddindicsenlfarteiy 
Ceohox L. EUrzvpcar lod Raia BzrrvAJr G«Q-£iid- 
der taiftiy ind nufciy of Lbe cmnoa dact. 

Ralph BrmtAiL Tbonck corniy 
Bcuuin PcwTU. Sojwy cf the cokn ind rectum. 
Moua L. PAUn. G^mtiI nmny 
XtAXCuTLOu Saifcryoftbibnnit me of niflothenpy k 
ntrlaonm. 

FiioHucx LaamuAL SapnpoUc pntitectoaiy ure- 
(erotony 

1 S GnOTz. Und ue tu ded tcAtM. 
ramp Lmn mi Snwxr Sucjcak. Orthopedk cfiik, 
back hip, bic*. foot, thookWr dcmcrtttjitfcio of «r 
thiftkanei. 

Li E FiAHZornuL, Si. and E E PiAXU'ermAi, Ti. 

GynecokgKil diik. 

V n. Rmovm. GyMcokckml iHlnie 

Iimo SnoH lad XL L. Lxvhjtthal GyneCDkgkal dink. 

RAVENSWOOD HOSPITAL 
Taofoy 

0 W Oixnt-^ (j«B-hUdder migrry morufity and 
moitidhy 

C A. Bpihtu— ^ JO. Sarny of emeer trtdy orfuka 
Un b a prfraii facaptlal. 

D B Ptao— 10. OrtbofMdk MXVPfy 
E W XlpTUB and J J Xlooiz— le jo. Cardnem of 
teatk 

XL rixt>> I rHaneato and mnaagwat d itcrBlty 
E C Faana and D L J umj t a r— 1» jo Gncttk 


coioo, modlBad Kraua epmUoD 

J lanjure— 0 ja rracUiTeaof tha elbenr 

R, F WfTHrajm— la Emotkoa aa etkkHkal (ac 
ton h hypcrtbyToldMn. 

C IL Locxaooo— 0 J Iladacbea 

H. P SAmaaa— I akod trasdaikn. 

E E Dat— t ij. CfcatrUka. 

J F OATta— i JO. Spinal aantheda. 

rXarWay 

C C- Rormo— 9 Qbatetrial aaralhprfa. 

W F OaOHPDH* — 9 IJ. Ccaman lertke. 

A- C. llAJOern^— 9 jix Unitai dhtorbanca of dkbetia. 

A. V Btaogom— 9 4p laeDfettkia. 

F K Bitmit— a OranBlom ceB ear ducau a of oraiy 

E E Dtti — 10^ Stttfkal tactnknia. 

P I SAaHA— II rarinwllaQ abdominal (ockfed 

F R ww NAHtwtD — iiat. Xlortaflty b appeodldtla. 

C.B WiLUAM^— 1 JO. Pcftne* dheue fractvreaftpfoe. 

EVANGELICAL HOSPITAL 

G EaMAH JOHxacar CBnkal atodka of citra~ntcT(o« 
prmnacy 

rxxcT E Ilopctna. Oinkal atodka ef panmadik. 

Chaiict Papth. Treatncnt of lover Ihib fractaret by 
fixed tiactkcL 

Paul Gxoacx Papcdoo DcmODatratkei of modda and 
pho tn gr mp ba abewbf never DCthoda of the 
of fcactarea of tbe ml v ft. tie 
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ST MARY OF NAZARETH HOSPITAL 
Undaj 

A, S SAMPOLDon — 1. Gencal lorpcil dinlc 
E. H. WAJtflXEwtn and P F CrwAiuma-— i- Ingomw 
bemk clMc. 

Tead Lakkotgo — * Demotatratkin M blood tnmiiofwii. 
TuaUj 

Gtatsa McmxzK — p. Gaieial snrglaU cfink. 

S, R- Pip - iniwm— 9 Spinal puDCtora tnd martbeaU — 
cDQtiA India oocA, advantna, dhtdraa- 
tua, demoutratloitt. 

C. C. Bucrrmn — j. Varicocele opcratkma and demon 
rtiitlooi. 

\r J BAimnxzowfEi and B PimzYinri — a Goiter 
rltntr^ opcTatloTii and demonatratloQ of atei . 

Wtditadaj 

T Z.\rLOTitEi — p. Gynecology and abdominal aoisery 

W A. Rorurwra— ^ Emergency and feneral lutfciy 

Tbokaj Puurr — 5. General lorgcry 

A- A Thiida — 9. General luigejy 

FftAXiTtJtiAJt — 9, General rargeiy 

JOH* TDfiAH— General aurgery 

riT M Tra CHAiinrcra — p. X ay demoMtiatloEL 

iliOBAZL Rutza — a General t im eiy 

F A ILwxowiAr— a. General aurg^ 

M K UntAHSn— a Otntetrfcal cHnlr, krw c*»are*n 
•ectioo. 

M Knjrorui— a Removal oi pflaoodal cyat. 

riita^y 

Lro CxAjA— ^ Ortlkjpedlc dloic maggot treatmeat o( 
octeoiuycltia 

£. MAtsootAU— ^ Abdominal amgery 

Desmsatrarioa of patnologfcal apedaeos. 
A V PAmraio— 1 Aaeptk reaectkm of the board, 
dciDocAtfarian of caaea, morfiLg picture exUUrion. 

M E. UzKAKto — 1. Sorgical anatomy of tbe pertneom. 
lantern allde demoostratlcra. 

Friday 

JasEni WmjxLD— 9 Urobglcal cBnic. 

GEoaoE iloKLLEi — 9. Genoal toiTery 
Cmaiza CoAU Eiron — 9. X ray demonatrarion. 

K. IL Hox— p. Demonstratioa of pathological ^Kclmena 
Roarar E. Fiakkut — a GaB-btadder aurjery 
Lxo P KozAXnrwict — a Ccairean aectkm ituhcatloni. 
contra 4 odlcatlonA, demoostratlona. 

WESLEY MEMORIAL HOSPITAL 

Utmdty 

P B MAcaruacw — a. Bone aorgery 
Ttusiay 

R. W McNealt — 9, Gan bhdder a uig e iy ' gastro 4 ntea- 
tinal aoTptry 

C B Rezz) — 1. Obatetrical cllnjc, moring plctnre demon' 
itratloQ of bree ch deBveTy. perineorr h aphy and for 
ceps ddfvoy' demonatratlon of external measore 
menti o< Inlra aterine ehnd 
Wediusdaj 

Pnnjp IL KatuacHEi — 9. Joint aorgery 
Got Vak AUiijie — 9. Ottdtii tobercnkaa mnlllptcx 
cyitfcm (JOngUng) 

Titmdar 

G n Gvarrmaod&I T Goinmyi — 9. Cynecologfcal 
dlnlc vaclnal pbutlc work. 


WOMEN AND CHILDRENS HOSPITAL 


llanday 

FkAVCES Foed — a. \ ray therapy In maligoanoea. 


Tuesday 

BczmA Van Hooacw — 9. Geocial a nufri l op^tlons. 

JdEraiins McColuth and Bikha van Hoosew — to. 
Demonstratkm of morphine and acopolamlDe anas- 
theala In a o r ge iy 

O ZsLxnrr — 'ir DemonatratBroa of electrocoagulatkai 
therapy 

Wtiiusday 

Pea*i* STJrnxa— 9, GderalanrglcaloperatloQa. 

WAtHJXOA Kacdi and Clasa Ochi — a Obatetrical caaea, 
managonent under acopolamliw antestbeala. 

FaxircEnFoao— 1. X ray oemonatiatlona. 

Peaele Stmn — a Sorgkal diagnoala of appeodldtia In 
children. 

Tkvrsdey 


Ainx CoaxLiK — 9. General aurgtty 
Staff — 9 Fracture caaes. 

Maue OanuTEa — 10. Urological dime. 

AaouA OotYDTAa— 1 1 Cardnoma of the pKtria. 

Eumx pAaaoMS — a Endocrine therapy m gynecology 
aterillty operariona. 

Friday 

Maet E. W ZUAAUB — 9. Gynecolocical operatioiia. 
CcnrtTAjro: OrBama-~ii GeoeraJ forgkaU operatiDna. 
Maat Spitack and Ftoaistai Hau — a Obatetnea. 
Cattiea Foai>— a. X ray and diathermy tberipy 


AUGUSTANA HOSPITAL 
Ttusday 

K hL Putet and 0 E. KAiiZAtH^ Goiter and genera 
mgical dink. 

Wedataday 

AT Lmrooaxi) and Easx GAxaiDt-~9. General aorcery 
J W Nurtna— ^ General lorgjcal clinic. 

R, J Oden — 9. General turgid clinic. 

Tkxniay 

N IL PncT and 0 E. Nadeau— 9, Goiter and genera 
forgkal clink. 

Friday 

AT LmmGasr and Eakl GAmnE — 9. General mrgery 

t W Notu h — 9- General rzrgical 
J Odt3i — 9. General mrgkal rllnir 


GARFIELD PARC HOSPITAL 
Tutsday 

)0BH R HAjtcEa and Saw Puce— 9. Surgery of the atom- 
•ch, treatment of p ep tk nicer 

L. F MacDiaxhid— 9. General aorgery 
n tdntsday 

Claude Weldt tod Joiur H. Pnoex— 9 Abdotninal 
aorgeiy 

Thursday 

J U BiaoEa and FaAjrc COAUVET— 9. General aorgery 
Friday 

Claeexce Sazutot — 9 DipQaxlc atraina of bacteria from 
re^ kakna, eipeiroeatal prodoction of leakmi with 
apfa onenla (iplrodoeta PaHida) 

^tK CDTt J O’Cojtoi — 9. Tahercnloali of kidney with re 
viewof caaea hydrooephrotia, plaadc repair of n^ro* 
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COLCilBtrS HOSPITAL 
Tmidsy 

DuoxL K Okts. C 0 Lonwmac tad H L. Bajouj* 
— g (jtotnl mBfaj 

iLuaxL A Orar— ^ ladkaUocs tad caatrt-tedkxbaoi 
for HrfatJ taattVift. 

Ceavhdki BAUrrr—g. Oraecoiarieml opentlau. 

Jfuu Jcumaa — g. Octptc In pabaoe^iy 

ttMratek. 

IL J ScmxT— la bvtxictj trabaesc o( otcw oi tb* 
•tamack. 

iloru /ounnm — ». Sarprj 0 / tb* ebeat 

ntijutitj 

CiLUormo B\nm — g. dfaifc 

G. N Btumuud U B Bcmn — g EmeriencT carfcry 
In fodmckJ Injom 

Tiitndty 

XliXAs JcKJorroa — g Sari;ic>J tmtmat d tbacm of 
hnc 

r UcxuxxtadF Afgtuxi. Jt. — g. Tnaapiuttdoaaf 
bcal. 

TVrto>M Gcsi tad T L. Cmfovm — g Grak^lct] 

0 S BcEcm tad U B Berm— g Z/oaxaej osazar 
tn eadcaJLrW uiarlet 

FrMtj 

D^roL K Ora, C 0 LarotnoH tad M L tUnua 
-V OcBcnl ■B>rctr7 

U J «mji— g. « 


HOSPITAL OF ST A.NTHOVi D£ PU)CFi 

TaouAl DvTXa — 1 . Daaoattrttiaei ta nr^ial pttbefoCT 
Tviafty 

LAtETva^ g (^eaetm] «arra7 

i j Srtuts— g 0<acixl*«®M7 
J Jnrs — g UroJoty 
L S Tick\— J \ r«y 

Tr4dac«d«r 

B C CrwAi — g G<»o»1«it« 7 
Jmra Zviut^xmr— g Ceac^ aurinT 
P ^ Stott— > Fi»ci*rtdi»« 
i/ t n f assort ~3 Oboteuia. 

Tkmity 

FtAJvJJac^— V Ahdomlatl opwtltoot. 

F B. Oluttiw tad B C g ’nryaadtKnrtrtnd 

fuerti (oriVad dinfo 
O T lOMt— g Urofocy 
L.S.Tlctn— »- X rmy danoatUtUoa 
FiWty 

S. D. Do»ru»— g. Gencn] tcrBtry 
A, A- B 01 U— g. Geoertl mi cty 
U A.T'itawxjrr — g. OUutria. 

ireNBOTIN HOSPITAL 


CBoarowB^itETT— g. Oyattpfoclctl ry fftt b at . 
F Lt* Sicaf i — g. Sonn. ptaWnm k taW ptftacy 

ITtdaWtT 

jorr L Gt-UUK — • t- Opea redactfoo of f rtcturei. 


JACtECN PABt HOSPITAL 
iltmdsy 

T L. Kiuoci — 1 , Dry dttdc- Syoipoafam eo trattmt 
of ptitiaomry tabnoifofit, tad intdkal. 

Tooioy 

T B KnjLXT — g. Ocntnl Mvxial dhlc. 
AuaBuoitau — > 0 . Gcaotl tonkal cQnfo. 

C C Cuxx — ji O«oenl tarrial dude 
S. B. Mifl jin — i FiKtvt dtfdf. 

WdmaiMj 

Attn BAMunxa— e Geatrtl tucktl dink. 

B-UanCax — 10 dcaetl m^oj dbdc 

S. ys MttxTttWT Rotnorat— » Dry dink: ^T■n^^ fo. 

ItcdDM n rdttcd to ladujtdtl mjg g r 
B. F Vixtmo — j. XIortallty of t^findkltk. 

Ttetdt? 

Aaux Ru uuj r tJ t— g. Oeaenl ttnlctl dkk. 

T U. Zjxut — 10 (antrtl lorfku dink. 

G. Mtaentorr B ou qc a — ti Injectka trettsMct of 
bmorrbatk. 

E- Alim Ptnoaa — s Pcatopcadve tnatamt cl rap- 
tsnd tppaWttx vbb ptdWilda. 

S T Fttixt — ptestk Addlm'i 

vctndQt. 

J J Afooex— a. Omt Huxkt] pubokgy 
FHdty 

A. F HsonM — ^ Cootni latzkt} dink. 

Cnm 11 LocA^ia CywcMkal aiy ei y 
C C dttx — I Gfpwil aDpcaJ dmk. 

ILUNDiS CENTRAL HOSPITAL 

Tmador 

Boom IL lLkc]liE3Dm~g. Otzcnl ttotvy 
PiDurfi. Ecrcmxt— g. Ortbopedict 

n ttuoisj 

Pftaitt — g . GoNEtl tajxtiy 
Bzvmncz FIoou— g. Ortimpedlci. 

TWradty 

9 CuxzsT Hoow— g. C«Mctl«otay 
Vreroa Lxamuai— g Otalta-orinajy torfcry 
fni^cj 

n^jj-tw T Btmt — a Ceaaral tmtij 
luoaGnx — g. NeiiruQ(k mfvy 
Vjav I CflJ.— g. ObtU tJ ka. 

Cnnxx Gut tnd A. li. BAmxn — g. Pi t fwfoykt l OB' 


ALBERT UERRITT BILLINGS HOSPITAL 
Sufi— g, dtfiy 0«Qtn] tv^kal ofMntknt tad cBnktl 
iknocitiatkai. 

Vr'auAaAaun DenMkndoat la Ibtndc avfcy 
Emudcd Anacna OtB-Uaddn- KErxoy 
Auxtanca fittmeawra Ifiitifiiant cf mtHcntnt to- 
aMuatad eaptraaiNl boot tmacq 
E. L Omtox, G H. HAicaxB tad Da. Rroa. Open 
tka* tad dcsmttrttka* In ortbopodk tuifuy' 
Laarxa R. Duormrr S u i | i u r of tbt i tma ti *! tad cofoo. 
C. B HoDoiat tad H. E. Ht-Daaaa. OpcEttkat tad 
ckttMottrttkat In ratto-adatry nzixciy 
Tti-irm p JoTKiat. AMoadul tartity 
D B PKEuma. Boaotarfciy open tnu tnd desaoattra' 
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ilUXICIPAL TTJBERCOLOSIS SANTTARnill 
Tu*sd 4 j 

Clexixt L. ilAJcro.— 9. Pema*! tubcrcnkwi*. 

JiIcfAi JdAwmiJE* — 9 Thortcopluty' phrenic neorec 

SriAKY— II Patbokipal confertDce, dtmon- 
itzmtion of pitholo^ical ipc dmprrt . 

Wtdmssdsy 

Doimf F RuracCK— 9- Nephrectciiny for taberculod* of 
VHni- y opOTthTBjrferyfortnbcrcalooIioftbefenito- 
urinxry trecL 

F»Ajo: Fmom. »r«d Fiawk Siczjeal — lo, Artl&dU 
poemnothoimx. 

FiEDoiict Tice, Aliam T Himrr ind K. J Hrmicmpr 
— 1 PUfiDccdc cEnlc 

Thxrziay 

JnoiDsHEADtiidRiCEAiDDAvtDtaB — 9. Tbot»copift*qr 
pneunsolTtiA, phrenic ocurectocny 

K. J HEjojCEfiK— 9 Ar tffirk] pDenmothor*!. 

Frii*y 

JckmE Htad And K J Hpraicgmf — 9. Sorjicnl am 
ferem. 

OCTPATTEirT MfrcUDTHDlAX CUWC 
*049 WAAhhifftcm BOTlcTArd 

JIjwa* JoocfTOE*, E L- Qcikw Ewi BtnrrA And Ciaia 
jACXrBSCOf — 9 and t dallr ArtlficlAl poeomotbonx 
ec AffiixilaloT7 patkau. 

?r BERNARDS HOSPITAL 


EVANSTOV HOSPITAL 
lloniaj 

Jams T Cajt — *. X r*y diagnrffU ind tberepy 
TMtadaj 

WILLIAM R. PAUza — 9. Thyroid dmic. 

Masco H. Hobast— 9. Gmerel turgkil clinic. 

Dwight F Ciaxi: — i, Rccmt adwiei in the treatment 
of common fracture*. 

MascdI H. ^lAai — 1. Fractore clinic 


Wtdntjiay 

WruiAM C. DAWtJKiH— 9. GynecoJofical opoatwni. 
rw«»iwt E. Gailotat — 9. Gynecolciical opoatfcmi. 
jnemx R. Head — 9. Thormdc fiugeiy 
raEnmex rjraiT TP wi r La — 1 DciDonAtratkrn of lurpca 
aue*. 

RoBEsr C. Loxxtnut — *. Demouatration of orthopedic 


Tkmrjday 


^VouahC Damotth— ^ Crnecological operation* 
joo5L.Poma — 9. Orthopeoic opentioc*. 

WnxiAM C Dahjodb — a Obttctrtcal clinic. 
r»»»T»a ^ Galloway — » Schflier test for the early 
dkcnosls of cardnoma of the cervix. 


Friday 

Pasnzaicx CHairroncEa — 9. General largk*! cttnfc. 
FtANcni D Guxit— 9. Dewnstration of tomkal pathoL 
ofy 

OiAiLip E. PopC — 9. PrtctolOEkaJ clink. 

J Emf.n SoncES-^ UrnkipcaJ dmic. 


ISfiay 

W G Emnx— 1. General m - fer y 


Tcci^y 

W J JICFLSOtLWD— 9. General tur tei y 
HoruAjcx— 9. Geiifal mnery 
0 IL Ccaaom — u General •anery 
L. B Doitklc — a Genito-unnaiy mrgery 


TTWaeffoy 

B. G CoaswAY and R. J iD 

danoDStntiaQ of anomalk* of t. 

T B HArwni.nf— 9. General sorcery 
\\ S, Hlcto* — 9. Geiieral mixery 
J A. Paixe* — 1. General wuger y 
h L. GoveaKALS and S S. Makeikwtcz — a 
Intestinal opciatiocta. 


jological 


Tlnniaj 

T T Mevta — 9. Thyroid rmer y 
t il Phuo — 9. Genlto-oriMiy *artcry 
U P Gujof — 9. Gynecological operaUona. 

D A. Vloedkax — a Gynecologic operationi. 

C C Gut — a DemoctstimtioD d amsaal ^mfomna 


Friday 

A. E. ilcOtAOiz — 9. General surg ery 
E. A- Raoi and F J STuctnf~9. Opeiativt obetettlcal 
probkrm. 


U S. MARINE HOSPITAL 
Wtdncjday 

0 G Vadiiad — 9. General smgial dmic 
Friday 

O G NAntAc— 9. General surgical clinic 


JOHN B MURPH\ HOSPITAL 
Ufwdoy 

Joma Koldcx* and R. J Musrsy — a Rectal treatment 
or appendiceal and other pelvic abscesae*. 

ratify 

H. G Davia — jo. Studie* of cpsphyscal growth disturb- 
ance*. 

Wadoaday 

M T Puirmj. — ro. Emergency surgery 
O ft. SCHUU — 10. Obserratkm on treatment of paen- 
monla. 

Tlutrjday 

F O Bowx — 9. Treatment of puerperal Infections. 

H. R. Kurrr and S. J Mask — la General surgery 

Friday 

A. C GutTT — 10. Diagnosis and treatment of •t-nn 
fracture*. 

H. R, Knort and S. J Mau — 10. Pre-opeiath'e treat 
BKOt In ahdocnlnal 

EVANGELICAL DEACONESS HOSPITAL 
Tvtsdsy 

EnwAan Hlacock— 9. General migoy 

TFc^acsday 

Paul Moix— 9. General m i g e' y 
Tkxrtdaj 

A. J ScnoEmcao — 9. Pelvic surgery 
Ftiiat 

Jocw PetsL — 9. Abdominal surgery spinal anaatheiia. 
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CHICAGO MEMORIAL HOSPITAL 

JiruA C SOAVK ud Paui. U. Cum — 9 Gyae co tottoU 
dink. 

Ttioisy 

A»Hrc*H.CccaxT*BdF»B}M.Miun— 9. Ortbopcdlc 

■ rw4 Injury rflnL- 

Tuoj E FawEiAtii — i ObttKdctl eHok 
Jont P OTJnL, J Wouut pAxm ud DoKKOt F 
R UPJOg — L UrdUfKll rtlnlr 

CkAUXs C JLunrE, Latstmck L Ifnur Uantt A 
MJXExn ud U L. W imiAu t — 9. <UnenJ mii 

V-fcl /4Wi^r 

FtAHX Wdobt — 9. C.oO< 4 ct*J »ute of Um Uood Ifi port 
ope* tire poiranniU- 

Qtcwa M 1 .AKDAO — 1. Phrenko rarart* aad trwoarat 
of imQuml tobofcakaa 

Thmdty 

C R G Fauxxxcii — 9. Frutan cflnk 
CuTTK U. Brtzxza— ^ Onlukl pkrtk f«]:ei 7 
OurtJB J Diokx, &m — *. PrDctno(T 
HuttY Za llrrxKi — » GftMcoki(krt oiolc 
Wiuxut L Bwitb — 1 R*fiam di&ic 
l'rU 4 j 

PcTEt S Cuu, Bonm R Pajxxx and Leo >1 Zm- 
nucur-^ GeaenI carifcrt dtnic, 

LOTHERAN DCACaVESS HOSPITU, 

rwadty 

Utmat U Surt , » i ,gi . )aa C<ntxr H C Waums 
tad G. B M A i oQ»- 9 i G«arti^ miiaU iStx. 

GEdvot Q Scsxmn, Jonii Ccoqct IT C Walucx, 
0 H MiWPi. R Q. 'Wiu.r ud 0 O Scuit-D 
Cnakt] daocnrtntiow 

Ftanday 

CcoKox R ScsDtcmcx, Jon Koin:rT IL C Waluce 
tad C H XtAMicq — « Caocnl ttufkal ftlntg. 
FrUty 

Geoaox H. Scnotm, Jo*k Kocrorr, B. C. Waalacx. 
O. Q Majoox, R G. Weu-t tiu O O 6otx»— 9. 
fT^nV-rt dcmoattnUcm 

nj.Dsoi3 iiAsrrvTC jkkpjtal 

Tmttity 

CIV BIT* — 9. FroaUdc t ti r tn/ 

O C. RjTO*^ Sai^tTy of tEa kldoiy 
CuMTtrr 3 <fTjn» — g Tmaen iV dai tetdda 
n ti»taity 

Qoarxi fiTiEATUcK — g Obcrtml proUam 
Cb-uiw PAtxxt tad J IL FUjut — 9. OtUdifaddCT 
pfo Mf a t 

F SExmorr— 9. MedkaJ coprirtffiriop of thyroid 
dkeue. 

Qcq> MAfRxaDOX— 9. Sariay of tEa tliyrcU. 

Tlartijy 

CELTmcan — 9 SarftcaJ coeddemtiou of p«ptk aJccr 
J F DAra — 9 Garpij of the cnioa. 

WAITT* Ttacm — 9 Ortbopfdic p i u Et tuii of the feet 


OAX PART HOSPITAL 
Tmaitj 

Jomm W TM*— 9 . Gepml mr^pj 
Ooxocrt SiTAMCaf — 9 . OitEopcdlc cUnk. 

Aanrex CewT-tT — 9. MAntcemtoC of Iractraa of tha 
ISHIT 

tTafadday 

Rauv SiTUiTA*— 9. Gcaoal mrifct ] irflrdr, trettmfit 
of pep^ ukcr 

CaumFox— 9- Oyaa ciJo fkal cyattifcaa. 
r-«WT Draon — p . C^ac BUh -a cyitoicnpy 

Locna JUm — 9 OenaraJ muftry 
\ajLra JCiArr— 9 . OeomJ mtery 
Caxl Utbott — 0 Ortiito-oriBtxy opfirtkoi 
Frii^j 

t on W Tar*— 9 OenanJ inrteiy 
IXKEtan McTUAr— 9. OyaccoJocictl opanEbtti 

LITTLE COMPANY OF MARV HOSPITAL 
ITWay 

W D StAxu — A Mtrtt|me*t of wkwprif ptticab. 
Tmttity 

L L Ciucrtn— 9. Utat^cmat of Iractam tEc^t (Ea 
dbov 

J GLuxx—io Tnatjacel cf outteesu of lEe Ukddcr 
ITafaaafay 

C. D DiJMiirtJTOW— 9 GaaOThJnhrrtlBtJ wu n y cnapfl- 
TW^ay 

LLCStAum— 9 MtatfasKSt of cecqpowad ftactans 
W A. llAlon— re- Radi^ tTBAtZBaut (f ctrdaoeis of 
tEa c a t ii 

FrU*y 

17 TVocM — 9- Oyeocofockal rtpUr opentjou. 

JEL P fipniaTTCDf — TO lotaatimJ oEatractloa. 

AinaJCAN HOSPITAL 


Taeday 

JL 6 ALuccaJr— 9. SaiflcBJ dbde, tnnonof tEe docL. 

Max Tacoxx tad Pnm Taoaxx — 9 Svrflad cCak, 
ctidaooaef tEt twom. 

W B. CzxxAto— 9- Gasan] MuikAl ctiak. 

FuxE B. Soirecar — x. Radhrm tfcaframt of eudaona 
of tEt taodCE tad tsacaa. 

SotiiHM GurtHBAnr tad Ftcsnrcc Bon — x. Mae- 
tfcam of plactsU prcvli. 

TFafaaxfay 

Mat Taoxzx tad Pxzur Tkdxxk— 9. Sorfcry cf tE« 
bfUtiy tnrt 

Hoaux C. Tmxz* tad S. GunarAW— 9. Caaoahy 
avvkal diak 

l_ W p wTWA Jt, Davb H. Putacxx tad Lxcor Bxoir 
—9. UnlofVaU clbic. 

Fkakc E Sortvoa* — x. RtrOnlurictl cEale, cxjdocaBA of 
the bamt tad frmxk (coltiiha. 

Tfarxfay 

Pt» jiwtt Ootpnxo tad Jon T Pioc— 9. ladkatloai 
■ad t aJuik a* for tarjvy of tEo cEeat 

FaAincE Sncraoi* — x. Radclofka] cEak, ladlctdcDi tad 

caotn-tadktlkxa t« TtxOam imtaieaL. 
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research akb educational hospital 

H. B TnoitA*— I Ortliopedlc ■01807 
T^tsday 

TTrTTT-mx udWrTJjm? VAirHAtEL — 9. TboTWfc 
aad gcneril kuvut 
L. S. ScHOtTi— ^1. Om nujoy 

jytdMtjday 

T.rrr Qutnno — 9. Neorolofic*! targoy 
R, B MAUXJUt — 9. Nearologkil Btfsety 
H. B TnoKAi — 1 Ortliopedk *QTg«y 
F H. Faiu — *. Ototetriad »od lyntcoiogical clmk. 
rjtttrtday 

CTTittr:^ B Ptmrow — 9. Genml lutga/ 

C. U- UcRnna.— IQ. Uroki^cil dinir cyttoacoplet. 
UiLLAiJj Va» HAua. — 1. Thamcic iui8a7 
Friday 

Cam. a. TT»T» wt/n/ tod WniAU Vaw Haitl — 9. Thoadc 
aod eocT^I intgery 

F H. Faixi — 1 Obctotrkil and gyrtecoki^kiU dink. 

GRANT HOSPITAL 
Tmodaj 

Ajibm: L, SxA>ua'-«. GeoenU mnt oy 
F H. Fall*— 9, Gyaecoiotr 
E. FacsniAJO*— 9. V*8iii*nty»t o e a g m7 
A. G. Farr— 9. GoenJ •afieo' 

Gboios Abcuo — 9 0 «a«nlcarps 7 
£. Htsft— 10 Urotocy 

Wairutisy 

E. Srtpua— 9. llidUml rowctfan. 

A. G ZnnfnjtAjH- TL Gcnenl targay 

Thtnity 

B. S. OaXDOn — 9. Be ct ro w i ry oy 
W A Stch*— 9. Gcncnl turguy 
Akdaz L. Statizi — i Gcoertl wirgery 

Friday 

Silva* CocotM— 9. Geneml •01107 
E. W FncmtAJOf — 9. Pm tobo. 

A 0 ZiwrtKA* — 9. Gesenl «Qi80y 

POST-GRADUATE HOSPITAL 

Jfamday 

B. C CCTOiFAt — »- X i»7 dlagDocU. 

Tmatday 

IL SoLOW\T — la Urolorica] dtak. 

E*n. Rra — la GTOccoIogtcal opentloot. 

D Scgt Afu — * Intrtnfrtliril prottatectiny raovii^ 
picture doooQitrEtkn. 

Waiimday 

L C Boouil— R ectal opcfatknu. 

0 ZnQoa*\»— 1. PhleUtia 
rtar^day 

IL L. Maim — la GTnecolojical opoatiwii. 

R. X LrrvEKiiAm.— 1 1 Gyneojicjical cEolc with coIp<v 
•coplc denioiutratkrn. 

Friday 

Emu. Rir* — CTDecoiocfcal operatlona. 


CHICAGO LYING-m HOSPITAL 
SuS Fm L. MsAa, J B DeLtt, WilliamJ Dan: 
Kunt M- Euwaud Davu, FaAjo c E. Whuacie, 
ALutuxl Spuchl and H- C HtttxLTPtE. 

Afcaday 

Stiff— a Obitetrkal operatloni, rootian picture demoD- 
•tratioa. 

Tuesday 

Stiff— 9, Obstetrical and gynecological operation*. 
Wednesday 

Staff— 9- Obstetrical and gynecological operatkm*. 

Staff — a. OtaUtridl dink, motion picture deroonjifatlon. 
Tkssrsday 

Staff— 9. Otwtetrfcal and gynosiigical ope r a t i on s. 

Staff— a Obstetrical and gyottoloskal dry clink, motion 
pktnre demonstratloii. 

Friday 

Staff— 9. Objtetrkal and gynecolofical opaatiocs. 
Staff—*. Obatettical and gynecologktl dry cEnk, motion 
picture demonstration. 

ST JOSEPH HOSPITAL 
Ugndaj 

Htjoa ilcRwxA— *. Review of traomAtk *1018017 with 
•pedal re/ert 3 )ce to fractuiea. 

Tutsdery 

FiAXZU* B McCaity— 9. Surgical anitoniy patholo^ 
and furp^ treatment of doieaia of the gall bUddex 
Rxm A. Eouicxat— a Breast tumora. 

WedMidoy 

Hon* McEfifXA— 9. Abdominal fargery lorgtiy of the 
Urge lateedne. 

^ALTZZ W VoiCT — 9 Puerperal Mpii*. 

Thomas J O^Dcrvoo ut r s — a Obatetikal and gynecolof 
ical opeaationa. 

Thtrsday 

WnxiAM H. G Looa* — 9. Cleft palate and deft Up oper 
RALra C EomEKAi — I Gall-bladder surgeiy 
Friday 

L. WAnr SLum* — 9. OUtetrkal eUnt«- 

WEST SUBURBAN HOSPITAL 
Idanday 

HawtJ Dooixy — a. Urological clime 
Tuesday 

WoxiamJ Pom — 9. The healing of fracture*. 

OtCAi B FoaxHomia— -9. GaD-bladder •nrjoy 
Thomas L ilomi — 9 General nrryery 
JAUM H. SuiJci— 9 Gynccolofkal cllnk- 
II tdneeiay 

Joaani L. Noamii— 9. General « orrery 
Famiaiac IL Fail*— 9, Gywcolosial 
Tkvniay 

Chailei £1 Humisiian— 9. General wrgery 
^AJtD E. Potte*— 9. Thyroid cUnlc. 

Lctji* FAOiom-^ Intemtlns oUtetrfcal condltktfi*. 
Paul C Fox — 9. Gynecological dialc 
&OEXL C PnriTE — 9. Pathological demomtratiotL 
HoMxa HovifTOV— a Urological rflnk , 
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HOLY CROSS SOSPITAL 

Tmttdsj 

J Fujm Rnoc — 9. Cvnecotac^ op«ntkA« cbofeey»> 
tectoay hi^h ^itsu tAaftbexk. 

E.R.CKmDc> — Q. Same prtttfcml cofnWimttom regml 

t fau tb« Gnlmn ioL 

canF I>TmAiixi — 10. Ejrttemtooi^ tptntl nawthf»fa, 
□caoTT Toxcmac — ii Appcodortoiiij 

DnwitP IICDuco — 9 T hy T iiMT>i.>u/ ' fe cau e oo iTcnln 

A- R. McCurct — la Hersk apmttoe. 

Paui. Ltvixt — iL Lffv cerrkii exmnu tectfea. 

rkmitj 

SiCTOJ Bnza — 9. Gyoe co toftal opmtiofti. 

Ujcxazx S mm — o. Chc^cjwteaaaij 
F F FtAim — II {‘•a hy itmc t a n/ 

FHi*j 

U J Pinrwrrxrmm-^ ThyToidti uemy byftgtctoaiy 
RiouzD Kom — 10. Hoalorrfacpbjr 
J Feasoi Rrzic — Pn* toA pgMopetUfr* tb«npT 


ffr ANNE'S Bosprru 

TmaUj 

T E Mun— o. OnboBedic dUc 
GaaltBrvay 

B Hauctt — t X-nF «famgapTxJjoa. 

G F Ticnovoi*— 9. StamtA ud LatnCbfJ «ui|uf 
W UcCoorcu — toi CyaacDhujr 
J <-•»»» tn — ti GcnnlfvTeiT 

ThniMj 

H J Doolkt— 9. UndockaJ cftnlf, 
t- P Vatoha* — 9. GaUrUsdAcr ■ufcrr 
t P Geakek— I TmtsKBt of bnd IntcdBL 
] L. Fimxo — Pi thofc ute*! ofacUtrio 

FriUy 

B W Uacx — 9 Ccoertl itiixwF 
Cuff — o 

D F Hat»— II GffKnTioijeiT 

L. R Hill — 1. Patholccfcal deaMttCnbm. 


SHRINEHS’ HOSPITAL 

Tmt^sj 

Betzusoz Jdocu Aj»d Haxocj) SOTTiLD— 9. OrtLofittBc 
OMTldoOS 

TrWa«a^7 

Btrxxisax Moou — «. D tmnrrtri tkm of pltitar tedt- 
plipe * dub foot cflnic. 

Thmtdry 

Bm j jucx Uoou tod Ha*ou> Sormo — 9. Or tlM pt dh: 
ooentioet. 

Friity 

Bxmnux Uoou tad Haxou) Sonru — t. Out-paUenl 
cUnlc. 

SOUTH CHICAGO COUUUNTTY HOSPITAL 

TiwWif 

M C. Fcoet — • A*vtlB irTitbtrfA, aocItaU oi too 
Ota. 

Lorn D Sun — « JO. TBLcTTSkalf of tha Udaejr pm«o- 
tAtta of oae. 

FrUsy 

JonmJ Loovm — x Fnctaiti mad tfitkodocti of tb« 
db<W prtMBtUloo of CAMS trcAtcd by open openiiocL 

Fun C. ilgum — * jo. Fnoans of tbt upper od cd 
tbe bomen*, pnsdUiJcie of cues. 

GmaxG OnBJtiK*— J. PostopendTe evisemtkn, pns* 
caurton of ouo. 

FRANCES n Wn.T.\RD HOSPITAL 

rwsdSF 

Aim E. SsvAJCT— 9. Ccsaol nnkaU £ak. 

Fusevex UcniTt — j. S vg ay of been ud 

TrsfassfffF 

Orta bL TV ALB*— 9 Ocseral HTtkal rftnir 

\Atrea> L Saxccs — la Ohbetlc daic. 

rhrsf«7 

Jour* F Jam*— 9. T h yxcf d cfiidc. 

Frffsy 

Vitro* U SaoAQza — 9. OeaeoU targicAl efink; 

ALEXLAN BROTHERS HOSPITAL 

Twmi*y 

Ualcolm L. BAun, AtTotm ZomuLAJi. Ro«ut 
Plaixxxt sod CxOMX L. AnxLsw— 9. OeDoed 
•Qifoy 

A WooDim tsd Edvam T\ *tti — 9. GenersJ wntaj 
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SURGERY OF THE EYE, EAR, NOSE AND THROAT 


COOK COUKTY HOSPITAL 
llonisy 

Eaux B Fotlz* — 1- OpbthaimcncDPT 

S. PiAXUiA* aod N Lunne— » tEK^Aukgtuct^ «« 
broocioKopy mryci y of the Deck- 

Tt(ttdaj 

Teouas D AixeW — t- Ertcnal dbeoM of the eye. 

L MuitAT — * CHtalcal and nnsval otolaryngology plaa- 
^ rnjeiy erf face and note. 

IFcrfeorfrr 

L. T CuaJtT— ^ Otoiaiynsology d hil cal and caracal 

cates. 

W ttjjau F lIcwanTT — 9 Ophthalmic ne u rology and 
opbtholmoacopy 

TkurviAj 

Saktoid R. GdtOrd — 9. Ophthalmic forgery 

CnAJiiE* F \ekoei — It External dlaeates of the 

S PuauMX and N Lncuw — 2 CEaophagoacopy and 
Inu o c hofccpy ttnfeiy erf the neck- 

Friday 

T C. GaU-Owat and II T LuepatJ— la Ualigoancy 
abint the head dkthemiy 

TbouuiB Auxp-^ Ophthjhnk furgery 

I MeaxAT-^ Chnfaal sm toigical otuatTngokgy plas- 
tic carfuy of face and note. 

ST LTJKFS HOSPITAL 
Ifaaday 

Bail \ EX3 tO^*— 1. Ophthalcnalogkal ctialc 
Tserfoy 

E. FdgtlaT and Rkkaxp Gavblx— i Ophthahnologual 
dhilc. 

J T CutpBEXL, Jonji A. Cavakacoh HoaACE R- Lro^ 
E. P hotexoaa and WAUta H. TttroaAU) — a. 
Otolaiyngolocical dhik:. 

TVediresday 

Aiva Somas— I Ophthalmologlcal 

J T Ca»sell, JOBjf A. Canaxatob HoaAce R. Lroxa, 
E. P Noxcioca and Waitm H- Tkeokalo — t 
Otolaiynfological cUnlc. 

rivfarfay 

Feattk BaAsxrr and Tauo ^ CtAai— i Opbthal- 
mologlcal Hhiti- 

J T Cajobcu., Jokx a. Cataxadcb Hobace R. Ltobs, 
E. P KoTdosi and Malte* H. TnEOBALD — j 
O lolaryngological dlnJc. 

Friday 

E. FrouAt and Rjctiami Caubiz— I Ophthahnolofical 
cUnlc. 

ILLINOIS CENTRAL HOSPITAL 
Tmtsday 

Huaw Sirmr— 9. Eye rffntj- , 

TTerfaeWaT 

1**^0 H- itcLAcesux— ^ Note and throat for ger y 


CHICAGO EYE, EAR- NOSE AND THRO\T 
HOSPITAL 
Tvtiday 

H. B FollH:— 9. ilaftcrfd aurBery 
WmiAH A. HomtAs and ^ niiAit Ldwaid — 9- Ear 
nose and throat dmic 

WiixtAM A- Fuheb— 9. Cataract operatxma- 
WnxLUf A. Hottuaji^ Eye dmic. 

L Satht — 10. Removal of tocuas by diathenny 
ObcabB Nooeit — ir Eye clinic 
O IL Stuidwow — II Elar note and throat cUnlc 
T S. KAaoctaLueo — ». Eye, ear note and throat diaic 
Berfjrctrfdy 

O. k( S mrms erJ — 9 Tonifl dftaecting. 

WniiA* A. RomtAjt and Wiuiau LtscARD — 9. Naial 
•oigeiy and car nose and throat dmlc 
OicarB Nooekt — 9. Cataract operationt. 

WnxLUf A. Homujf — 9 Eye dink. 

0 «ca»B Ndoest — II Eyrdinic 
O U S mfxwf os — II Ear note and throat dtnlc. 
LSavitt— 11 Eai.noae and throat ciinic 
H. B. FinxEa — 1 Eye, car note and throat dmlc 
Tit*ftd«y 

WnuAK A. Fnar*— 9. Eye operatiema. 

Woixui A. Homux— ^ Eye dink. 

T S Kaioculimd — 9 SoTgery of the aaul acceaaory 
thnitea. 

WiLUAH A. HomcAjr and Wiuiaai L111PAXD--9. Ear 
note and threat dtadc 

L Savttt — i& Fbyilcal meajura In otelaiyiicolci^ 

O. M SrxTTcnojr — 11 Ear nose and throat cQeoc 
L Sai/ti— II Ear note and throat dink. 

OfCAX B Ncrotjrr — ii Eye dinlt 
T S KAKimujfO— t. Eye, ear note and throat dm?r 
Frfrfoy 

O M STzrrorao’r — 9. Tonall dlMcction. 

VIiLLiAK A. HomiAjr and Wqj-iak LDKxaaD — 9. Ear 
note and throat dlnb- 

OfCAX B Ntoutt — 9 Fondui photography and j^thAl 

osy 

W ttjja m A- HomiAJ* — 9 Eye dlntr, 

H. B Fp ij ra — xo. Functional testing 

O J 1 SnjiaMecre — ir Ear nose and throat cUnlc 

OacAE B NooExr — rr Eye dinlc 

H, B Follex — ». Eye ear nose twI throat 

MERCk HOSPITAL 
Tuesday 

GaoaasT JoanAir— 9. Nani ganglioa. 

L. G HomiAjr — 9. Cataract extractians 
C. H. CttUfTOPR — 9. Bronchoscopy 
'Wtintsday 

Gcotoc MofOBATE and Altbid Paisley — 9. FrontBl 
ifams meratioei, local a nrs the ria , modihcd radical 
oastxrfd operatioo with complete removal of flap 
presentatlra erf casea. 

Thursday 

UltmisT Gtu — 9. Radical antrum and mastoid. 

DcfO O CosnroB and Rat KEBWDf— 9. Ocular tumors. 
CxBi. ScHAua— 9. Focal Infection hi Iritis. 
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RESEARCH AND EIjDCATIONAL HOSPITAL 
Otcilii 7 «ete(caI Sulf F L. Lzsnn. W H Tuc>uu> 
J 1 Tmxiauu) G S. l^rmrrtn, C. k, Bkosju? 
N Fo^S.L.SunBQ,LG.Snxxitu( F A. Hunt. 
A. C. SLucx. A. Oxnat, J Budocs O. Vn Auia, 
A 1 rcTHLi^ S. Xlatvm, AI Otmec, B. Lu>- 
KACtt, E. HuTLrrr H. ICi. 4 ir. 4 W, L. FzmMr 
H WiDttrm*. J Bzwm tad N F^wtxjja 

Sttff UlUAXD BkM£>> U L Pott. 
H. J Sxn>. S. FTotr S lUcnA’^ Ctki. Anu 
*od; W Cum. 

Sofl— 1. Otol*) 7 %SDh 3 ((ctl div£ 

Tattiaj 

SoiF — 9 Opt>Uuibaot<3Tkxl eSafe, opfrtticiu tad (kttt- 


n id aii} 

SfttR— 9 Eye tUric 

SUt~ o OutuyacolQcial ott-pttMt cUiuc. 

SttS— I Otobjytt tu lat xt l efiak. 

bttff — 4 OtoUi 7 %fcilo{i^ ttsuaat 
Tlnmd 4 y 

Sal — 9 OtCiUrracct^lfeid apetdaw 
^US~9. darir. 

Stxfl — 19 Outu7«|sl4cfea3 tot pumt dfatfe 

Sue — 1 OtaluT*V>R<^ daw apmtnm uxi dm- 


Sta 4 — a. OtatuTo^fecni «ct-(MCicne d»c 
Fn4*j 

StoS— 9- Eft cSac, optadflta tad dmoactntioot. 
StfS— la Otiibu7i«iik«fitl dut-fatint dmfe 
Sad!.-! Otdtmttofevkal cpat-ptwat dak. 

CraCAQO ITEilOUAL PCQSPrrU- 

m^to B ftmxT tad Rks4«xi W IVatkxw-i 
O tifa j ^m^ fe ^ fet l dfeac. 

Tmodtf 

HtBturP DtTiMcm tad GurrwiT W \gqr mu i— 9 
Eyt dale. 

irwt »t <iT 

Strati E LevT tad Ixran L AloauT^t. 0 (oknac>- 
lacfe*] dn^ 

EVABSTO > SOSKTAL 
Taad*j 

TKctuC Guxowvt — 9. OtaUirocaloc^ t^Uc- 

rbrW«7 

Bo*mx> C, B4i£r«}cx-9 OtduTBfdcvictl dtntc. 
FrUay 

Qia. SL Sora— 1. 0**^* oi cht / nnd n ocott, 


WASHINCTOS BOm-EVARD noSPITU, 
fics^v 

t. >«•! tad ttmtt ifefc. 

Vnoii WmroTT— ». Ejw dWe. 


ILLINOIS EVE AND EAR nmSOIARY 


Tinaisy 

Dmax C OtccrTr--V. Dk of flu fai tattrtQ awi, 
•epoix nebu (sMoc utan ptotfe. 

LcRot TaomcBi — 9 

CtwH Cxurnm— ra. B i oe tUj i Li yy- oaoc &| pa mp y 

ItL A. <^TT— I Rtdkal Tmittfel tad Ttdkmr hoatti 
apacatfeBs. 

E. R. Cacoicr— i latia- tad ertn-ocekf ■ jj ' hij ' j ' 

OactaCttrr — v Rttbctl atstold otwritka. 

rrUMtdtj 

AL Lcuuwi — 9. DtttdkActit qI rctfaa, ctUttcti 
Orp&bt 

Sttfl— w Dry dWe 

CtTwa J Gmu— Rtdioti kititeid tad ndktl t&tma 
epantfem 

Uksaxl Gouimcao — *. Inlattth optntkci tot |lta- 
n«w cttMcn ctstnCei ttaotmy 

JiMOlA CltiCtAUTM — i- Ktdlctl Btttotd opottfao. 


Tlhirkty 

qirfiTOT Wum — 9. Detadtiatnt ei Rtlit, Ltme 

H>CTt U » 

C P \x«on — 10 Rtdnl tad odkal Tattftfci 
otartiiatt 

A. lAttr — 1 Radfetl tiaattl optittfeo. 

E. E PnwjT — » Utn tad ettt»H*altr wn trt 
W A Ca cw J Tlaorik 

UOCNT SINAI noSPITAL 

ITatity 

Joan C Btex. Atn» Levy Kom Scsdouim 
Ucoa LmcBSTZ, &■ XI Xlcnvm tad tandttt»~'». 
Eti aot* tad tAratt opeufen 


Friitr 

Joan C. Bitx. Amu Lem Jtcoi L mcami . Kota 
Scaoouua, S. XI XInvm tad utodacta — 9 Eat, 
Date ml UjTott openikat. 

}ua» Z. LxsEnoet'-a- Opotiket lot attnet tad 
tqalaL 


Dtdy 9 Mt 

Juixt t- LxTDtacn. Cya cnrua, ta byperteadrt ttttw. 
Amu Lem tad S XI Xlcrttnn. Okveok atpdi- 


FTEST MJBURflAN IIOSPITAL 

Roan B. OcO) — t S ni gt i y of Um am, taotioa pfeton 
dtiafm.'ntlftj 

Tattrfay 

JQCMJ TMOtua — u Itutati fVfoy 
R'«/aaA»y 

OnTasauu TxroaAia — t. Eye pt Ua totl a J ctbSitt. 
HXIKCaS XLASONIC HOSPITAL 

TWidry 

If. H. Comz— io. Son adrtacet k wmtltM votfe 
B,XI Wotat—ia. TwtD aiTjxTT It tXa poor tLA cua 
H. t Ttnaa— ta. Cotatmart oif ti y ot th* tew 

EVAUCEUCAL HOSPITAL 
Q Henr XL OUT Te cLn fcpa* tad ktw p nt t ttot W Xau 
lot t«A tad ttdodciM tial ktarpmadcA <d nst* 
ot tAt tltbc kbyrtoth. 



PRELIMINARY PROGRAM FOR THE 

PRESBYTERIAN HOSPITAL AND RUSH 
ICEDICAD CXILLEGE 
iinday 

D B- Hatwch — s Compikttfm <jf otUi* tattO* witboot 
niptwe 0^ tic trmpiak ineiniwi*. 

E. W mOiN» — » UoMtai utd brtwdbiw cfc»c 

OEojto*E.bBAiCMDOH,J*.Md£-^ Haoim — t Opa 
itkm on the teax me for dacroe^tiv 
ILix jACOwoff— 3 Neoiolqgfc*] tipect*. 

Timi*7 

Roizar vox i>t» Ujap dl**Do«ttf clfafc. 

tVtimtfiUr 

VftfcQM Lz 3K«— 3- Gboexima. 

TAundfr 

B:msA Ruezx — i:a HUtopatbokcr of 
T V/ Lent — 3 Dbciuftaa ot loote dWicalt proiAetu In 
the c¥>entku3 for cormtke of the oual Kptun 
L T Cmt— L DeiDOQAtnthui of of the 

tloiuctaad mastokb. 
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T O esuhbsh as a clmjcal and pathologi 
^ entity tJae undoubted occ\irrcnce of 
& spcdai type of acute pancreatic dla- 
eose, tentatively designated aa aoite Intenti 
tiai pancreatitis is the UTuncdiaie purpose of 
this paper Ongmaii) suggested in 1913 by 
Zo^ffd under the title cf aaite cedema <rf 
the pancreas, attention was csdled to it later 
in this cocUBgnt in a paper by Ajchibald 
Several aTnitar cases ol:«rved in this clinic 
prompted an mvesugation of the literature 
which revealed reports of instances elsewhere 
indioiting that this type of pancreatitiB is 
more common than Is supposed That these 
cases represent a special vanety of acute pan 
creatius is shown by the absence of actual 
necrosis, suppuration and hsOTiorrhage the 
most important anatomical findmga being cou 
fined to cedeana Swelling and induration o! 
the gland. The sjTnptoms wh 2 e acute and 
se\’ere are also iMerent m that they are apt 
to subside unlike the progressive downward 
course in acute pancreatic necrosis. It is of 
additional interest finally that m most of these 
cases diagnosis was mcDTrect, the attacks be 
mg cotnmonl) conddered as due to bUiary 
cobc inteslm^ obstruction, or perforated 
ulcer the error being discovered at operation 
when often onlj an osdema, enlargement or 
induration of the pancreas was noted 


PSEfiENTATlON OE DATA 

The evidence that we are dealing with a 
definite type o! pancreatic disease consists in 
this report of a chnacal analysis of 37 cases 4 
of them observed In this dime Aimtomical 
observations oi the pancreas were made in aE 
cases and m d of them mduded a study of 
imcroacDpic sections. 

The prcvKnijR hteraturc on disease of the 
pancreas in general contained httlc discussion 
of the type 0/ pancrcaUtis now under consid 
eratioa Thus examination of the various 
monographs by pathologisls, induding the 
exhaustive system of Henke and Lubarsch 
revealed prs^cally no mention of the occur 
rence of an acute subsiding inflammation of 
the pancreas m which todema and induration 
ere the pronunent findings. A type of acute 
pancreatitis ia desenbed without necrosis or 
harmorrbage which occurs in mumps typhoid 
end other qieafic diseases, but I shall not be 
concerned with such secondary infections 
The medical (non-surgical) literature has also 
f^ed to iunush ugai&aint data, beexo-e m 
them anatomical studies were absent. Many 
cases are described which were assumed to 
have acute subsiding pancreatitis of some 
type, the diagnosis bang based on the clinical 
picture and often on ferment studies or occa 
sionaHy the presence of ^yxosuna Such cases 
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htve b« 5 i discussed In some dcttll by 
and by Einhom. Since ao anatomial obser 
valiom were recorded in these rqx»rt«, they 
were not coniidered m this survey We were 
left therefore with the surracel literature 
which was aDftlyzed oi tborougmy u pos^c 
first by comuitlni; the edder monographs, 
which m general catalogoed only cases of frank 
necrosiB usuaBy far advanced second, by the 
more recent htcrature In al! 33 cases were 
collected Some of these were found reported 
under the title of ordanatous pancreaUtis 
otheia were culled from troong case report* of 
ordinary acute pancreatitis 
In coHecting this data cases were sdccied 
according to certain criteria. Briedy they 
were records of patients with feiriy character 
ude acute abooruinal symptoms referable 
more or leas to the pancreas, but who at cmer 
tttion showed m the peccrea* no suppurstkm 
ttccroau or hannorrhjge, but definite erdana 
sweUiSg mduiatkm and in those studied with 
microscopic sections acute inflammatory b 
hltratiofi of the btentltiai tissue of the pand 
Although there are doubtless man> more cases 
OB rec ord the 33 Instance* berdn coSlected 
seem su£deot for adequate analyria, e^>e- 
cudly when atudied together with the 4 cases 
observed b this clinic. Brief protocob of all 
casesviUbepresentedand baddittoo atabo- 
iar Buttmuuy of the salient features b a sepa 
rate chart 

PREVIOUS UTERATtfR* 
la Koette s tnotiogfaph published m 1808 
mention Is made of aeveral cases b whldi 
acute abdominal ijiaptoms occurred diag 
nosed ususJly as intestinal obatructloo but m 
which at opcjBtkm only an oedema of the pan- 
creas was forond without actual necrosb 
although in many instance* bvolvcmeot of 
the p^pancreatic tissue with mulUfle mn 
point area* of fat nocrosij w« made ouL The 
sourep of these cases was not indicated He 
described one of them, a* fcikrwa 
Casa I TtUeDt »a» operatrd npoo b 1890 by 
0 T W S. Hshted for Intestinal tdamictkc. No 
obistnictlu was foond, but ptn pohit areas of fat 
oeotab sad a hard bdursted paacress acre db- 

coTwed. The ahdoeaeft was eWed and reojvwy W 
ioaed, Koert*! Rslod that tMs patient fasd a «bso. 
quent and slnillai attack .4 ytara later whicb deared 


up spontaiieouily Dt Haisted, ta a later repeat, 
boweyg writa that be bsd nilsb/ormed Dr Koerte 
about the HibaeqtKnt attacks it was fit aaother case 
a!togeth« 

In the monomph of Mayns-Robson tad 
Moynihon published la 1903 there Is a dl*- 
cussion of subacute pancreatitis aaeodited 
with suppuniUi’o catarrh of the pancreatic 
duct* analogous to suppumtlvc cholangitis. 
These patient* were rad to have had acute 
attacks of epigastric dtsenndort and pain with 

r ploms dy«>ep*b and tenderness over 

pencrea*. They believed that aome of 
these cases ended b chronic bterititlal pan 
creatitb. A number of them were operated on 
b the chronic stage but no ohservationi were 
af^joreotly made of the pancreas during an 
acute attack. 

Opie discusaed and dted aevcrai cases of 
acute bteratltial mflommatkm resulting bow 
ever in BJppuraUon although by analogy 
with similax bfiommation* tn other organs be 
suffitsted that resolution with recovery may 
occur or that it might lead to chrotric pan- 
creatitis. Haberg in 1914 mentioned acute 
bterstiUol pancreatitis, without suppuration 
which may disappear imoQtaseously He be- 
lieved Its greatest tigmficasce was that ft rn>- 
rescaated an eariy stage of chronic pancrcaUtis. 
No case* were cited 

Id 1919 a case was described by Xleicadfi 
whkh was apparently a definite bstance of 
acute cedenuitcrat pencreatltb. It was re- 
ported as a case of acute pancrefllitis syn- 
drome of bteatinal obstruction 

Coax » K fez&oh 50 yeart of ojtc with lunthre 
hUlory. was oriiad with tW«i ejifisttlc paa Id- 

lowrd by rtunldno' dhtendon devSoped, ood the 
Rraerwl coodidoo became wone with a /ait polK asd 
a tempeatare of jS decree * C 0& enmlaadoa, 
oilde iraa dhtenti^ BOtHot noteworthy wa* made 
out Diaxocni* intetdoai obatruetkaL Operarioo, 
*4 boan after ocart of attack, revetkd yeOowbh 
p^toocal floW, tad e atre ne fet neerwU. Paocrea* 
revealed no baanorrhafc. It wa* dmpty hyper 
traphled and indnraltd A dialn was pUc^ to the 
nnace of the poodtos and the vouod rioKd. Re- 
covery wa* oneYcntfoI 

b 193J described 4 cases b deUB 
b which at eperation the pancreas was the 
sitcof a ffla**y<rdema the pereoebyma swoll- 
en and hard Biopsj in a case* showed 00 
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section no nccroeis, but an loEammatory 
cedenuu In aB of them cbolecystcctoray, 
choledochostomj and drainage of the pan 
creas were done at operation fohowed by 
recovery m afl He durtmgidshcd these cases 
anatomically from ^ others of acute paacrcatl 
tts by the absence of (i) gland necrosis and 
(2) faflcinorThage. Area* of fat necrosla did not 
help in the differentiation since they were 
present in 5 of the 4 cases of cedema. He con 
sidered the oedema, however, as the first step 
in the devdopment of acute necrosis and that 
these were therefore early cases He be 
licved further, that acatc panaeatitis U 
always secondary to disease of the gall blad 
der The symptoms of acute inflammation of 
the pancreas were differentiated from gall 
stone colic by the greater 6c\Tnty of the pam, 
Its localization, with tendemeaa to the ttud 
epi^istnum and to the left of the midlme and 
occaaonaliy by glycosuria He also mentioned 
another Bencs of 115 operations for acute 
chdecj-stitis in which he found pancreatic 
oedema m ir Protocols of the 4 cases de 
aenbed as acute oedema ore as foUowa 


Cass 3 Female 45 ye&n tuflered for $ yean 
with gall<atone pals and had tn eq;>edally •rvere 
alucli a fair boon before admlsalon, with repeated 
vomuise Tbere miasllght icternioo ezamisatkm, 
episutnc rigidity and tendemeaa, and alight glyco- 
Riiia. At operation, performed at once the giU 
bladcUr waa foiiod to b« filled with ftonea. The pan 
crcM Is ItJ entire extent wu nroDem hard, and the 
dte of a id^Asy cedona there was a alight fat necro- 
tU of ctpauk. Bioi»v ahowed intact ceUa with ta 
flammalory cedema. 

Caic 4 iiale aged 40 yean had for 4 weeka 
almost daily attaclu of abdominal pido which were 
much more levere the sight before admlnlon. Ex 
amination thowed a alight icterua, alight cj-anoab 
white bk»d «lii 15,000 and tenoenma in epigas- 
trium end under the right rib mawln. At operation 
tlwrc were leen nvimerooa areas of fat necrona, ui the 
gall bladder were two large atone*, the conunon duct 
was dilated, thepftplUaot^aterpatent andthepan 
creaa awoUen and oedematoni. 

Cass s Male aged 31 \*€an, had ilomachlroa 
ble for 9 monthij constiuag of pain after eating tad 
vor^tinr Foar atyt ago he anffered a renewed at 
tact which became aQddenl> more aevere a few tumn 
teforc idmhaian Examination revealed a aldi p* 
tient, irteric with tense tender epigastrium extend- 
ing to left and aUo to right and w'hitc blood cella 
i 5 r«>i Operation revealed a nrvere acute cbole 
cttuui with tionet and pta in the gaU bladder 


dflated common doct, patent papilla of Vater and 
pancreas awedkn and markedly c^ematou*. 

Ca*e 6 Female, aged 47 year*, had two severe 
g^-«tone attack* Wore the present one which 
began on the evening before adfliitsioii. Pain radi* 
ated between sboulaer blade* and back and the 
vomited pcr*l*tcntly Exatoination limwed a tick, 
padent snth tense abdomen and tendemea* in cpi- 
gaatrium and over gaH bladder rej^otL At operation 
the gall bladder wa* found to be nnall, bnt inflamed, 
contained »tone* the common duct was not dfiated, 
the pancreaa was Urge hard and oedematou* con- 
fine^ however to the head of the gUnd. Biopsy 
thowttl a spongy iofiamraatory infiltration cells not 
damaged. 

Analysis of the German literature since the 
paper of Zoepffcl’s reveals continued reference 
to hi* observations but few further cases 
were reported as acute cedematous pancreati- 
ti». Thus Gross and Guleke m thmr exten- 
sive monograph, mentioned pancreatic cedetn* 
only as a possible early sta^ of acute necro- 
sis One of their described cases however 
seemed charactenstic. The pancreas more- 
over looked amiUr grossly to the gland found 
m one of the cases reported by the present 
author (Case 37) in which microscopic ewmu 
nation of the pancreas showed only acute 
intcrsutial Inflammation A summary of thesr 
case follows 

Case 7 Fenule iged 51 yean, had sttaeka of 
g»n-«tooe colic for 8 year* of 1 to s days duratlcM 
with vomiting and Icleni* She was »etn 3 day* 
after the oniet of an especially severe attack with 
cram^g pain fn the epi«ntrium vomiting and 
coTuUpatioQ- There wa* a definite tianiverse area of 
tendcTnea* above the umbfllcu* most marked be 
low the left rfb margin. Operation at once revealed 
a pxncrea* double Its normal tire hard tUrk red 
and with yeikrwUh area* of fat neorosi* and iCTo- 
tangulocoui peritoneal fluid. There were no area*, 
of •oflcning in the gland which wa* split lengthwi*e- 
and packed. The gall bUiiier wai (hick and con 
talned atonea which were removed and the gall blad- 
der wii drained. Reorvery wa* complete 

In the extensive paper by Schmieden and. 
Sebenmg the data from a 137 cases of pec- 
creatiUs obtained from 148 dimes and hospi 
tals of Germany dunng the 8 jtau* preceding; 
1997 were examined Mention is made of 
cedema as part of the pathology of acute pan- 
creatitis refemng to Zocpffel s idea that it is- 
really an eariy stage of acute necrosis althoughi 
th^ suggest that it “may subside * without! 
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leaving any altaration In tlic gUnA Never 
thdesB in presenting the anatoimcal findlnga 
in thdr cases of aente pancreatitis, one ts 
stmcA by the fact that 9 s per cent of them 
showed only cedema without fat necrosis, 35^ 
per cent cedema with fat necrosis, and that 
only 56 pex cent (the remainder) showed hem 
orrha^ infarction, necroais, softening, sequea- 
tration or absceat. They confirmed the ob- 
servation of ZoepSd in that in patients 
op er ated on for acute cholecyiUds tl^ have 
noted a peripancreatic cedema, e^iecaally of 
the head with no fat necJoiUor exndate. On 
the other hand, nnllke Zoepfiel who consid- 
ered aente pancreatitis as inseparable from 
gall TilaHdM- disease, they foond bQlary dis- 
ease m only 6g£ per cent of their 1 178 cases 
of acute pancreatitis, and qooted Guleke who 
foond oniy 47 6 per cent in another series of 
432 cases, wale^ In 5s cases, saw after in 
ci«ng the capsole, only 3 with a high mdo 
cedema of the entire pancreas withoat vulble 
necrosis or fajEEnwrehage. Ue did not bdieve 
that the met ^th m eady operations 

hu anything to do with the type ol pancreatl 
ta which goes on to necrosis. In this sense be, 
too deviled from the Idea oqiressed by 
Zoepfl^ No case reports were recorded, not 
was there any fnrther disamlan of the nature 
or tlgnlficsnce of this cedema. Kenchner re 
ported 41 cases of which 7 showed only cedema 
or frditiia. and fat necrods but witiurat hem 
orrhago or neoosls. All of his cases bad defi 
nite ^ bladder disease. 

Ccunlng to American tutbon, Archibald 
was the first to write specificBlly of acute pao- 
creatk cedema. He cooiidered In some detail 

deuce w'§ch*^lf^*Asai8^^ter*oTi He 
described one case as follows 

Cue S. Mile, iced j 6 yean, bad bad dfbt at 
tackiln t year of leren feosafixed abdominal pain 
iritb rafSadon to back and iboulden. The last 
attack betan <S days before admladon aod remained 
a er ei B in of imtj doaet of morphia TOmltlns 
occarred ocoaknaHy Erimhiatloti rerealcd a 
latbcr fcapbold abdomen (reat tenderaesa In tbe 
ej^jutriuin- If anytMiiff more ttitVi-H to the rifbt of 
tk>. rfi wfli ti ling, thonsE extendin* to tbe left white 
blood ceQi, 11,600 and a kft-alded tone of hypem- 
thaia at tbe lerel of tbe nmbfUcni LipM was 
found In the nrlne as agaliat normal controls, but 
dUappeared ieveril days later At opaitkm, per 


fonned wben tbe attack wu tnbaldlB^ tbe perho- 
nexun was perfectly dear Urer nonnailooklnf, nD 
bladder pa^y with bOe and a eeme d b^tny 
cootalned no atonei, tbe cocniDoo dnet fdt norm^ 
tbe pancreas felt Ur^ was hard, and tbe ebanfe In- 
voli^ the entire oixan- The appeodli was removed 
and tbo abdomen wu dosed with drainage. Re- 
CDvoy wu nnerentfuL lie wu aeeQ 1 montbs later 
in another similar attack lasting 6 days for wUcb 
only aymptixnttk treatment wu given. TMs time 
a definite axes of eaUm e tendemeu wu made out 
on tbomb p r easu c e 1 tacbea vide midway between 
omhOkna and esilfonn, extending one Inch to tbe 
right and two aod ooe-balf inches to tbe Idt of tbe 
mldtine. One year later be bad aootber attack or 

Id coDSoltmg other papers on pancreatitis 
by Amgrican SDthoTB One finds frec^mt men 
don of the finding at operation of pancreatic 
flwdling or (rdrma withoat necrosis or hrmnr 
rhi^ bat aside from the paper of Stetteo 
its cgnificance was not dtaaiMcd. Thus Colp 
in a review of 85 cases, stated simply that 
tbe pancreas at operatioD in a malotlty of 
cases was descrih^ as hard and eslaigoL 
McWhorter anaimd 64 cases of acute pan- 
creatitls treated by memben of tbe Chicago 
SurgKal Sodety op to 1924. There were 18 
cases among them of acute or nbaaite pan 
oeatitis In which no hrmorrhage was seen or 
recorded and in which the pancreas was osa- 
aDy enlarged cedematous, and hard. AH 
but 4 of thw cases bad had a previoaa history 
of attacks. Two of the 18 cases recovered fol- 
lowing laparotomy only Of the entire senes 
of 64 cases then was a history of previous at 
tacks of BCQte abdominal pain in *4, or 37 per 
cent, and “ 2 had been previously operatM on 
for a cooditioD diagnosed as chronic recurring 
appendldtis. Of those annplalning of previ- 
oos attacks of shrlnnitnaJ pain 2r thowW no 
giH stones or cholecysdth, 17 at operadon 
and 4 at autopsy from which the Inference Is 
draws that unlm a previous lesion of the gall 
bladder had healed and left little or no trace 
these previous attacks ware due to mild at 
tacks of pancreatitis. Linder and Morse re- 
ported 88 cases of acute pancreatitis In which 
over half or 49 cases, at operation showed b 
ttw pancreas only cedema and enlaigcmcnt- 
Three cases were described. Two of them 
were undoobtedly rttj^ of non hemorrhagic 
ponaeatitls. In ooe of them no mention was 
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made of the appearance of the pancreaa, 
though fat necrosis and serosanguineous fluid 
were found. 

The other (Cxse 9) a femik, 53, hid minv at 
of epigastric pain radating to back and ihoul 
den for i year and recently every week or two 
accompanied by vomiting chilli, and fever Phyii 
cal rntmlni taon revealeo^tcndemcai in the epigaa- 
tniun and left Inmbar rc^D no ymndlcc, tCEDpcra 
tore 100 8 dcgrtci F pulse 88 Operative finmngi 
gall bladder was thin, bat contained many itonca 
fat nccrosif In abdomen pancreaa swollen and In 
durated Cbolecyitectomy waa foUowed by re 
covery 

Wnfang under the title of “subacute pan 
creatitis or so-called acute oedema of the pan 
creas “ Stetten reported 3 cases, a of which 
are e^>eaally interesting because they prob- 
ably had uncompheated lesions. He empha 
su^ the importance of recognizing this type 
of disease in the pancreas, but agreed with 
Zoepffel that it represents a type of pancreati 
ti5 seen as an eariy stage of pancreatic necro- 
sis, although both of the following cases were 
operated on days after the onset of the attack 
and yet showed no necrosis. 


of pressure and later deep doll pain In the mid 
eplgaitritm and back radiating to the right ddc. 
Two weeks before It assumed a kmfe-Hkc and se- 
verer quality, reauinng large amounta of sedatives. 
On examination be showed tenderacts to deep epl 
gastric preMure, bat no rigidity Routine framlna 
tiona were negative. A dlsgoc^ of duodenal ulcer 
waa made. At operation a normal gall bladder was 
seen with a few pcrlcholecyitic adnedona, but no 
■tones were felt in the gall bladder common duct 
or ■nnp uTla- Pancreas waa enlarged and Indurated, 
especially at the head which was also nodular 
Enlarged ^ands were present over the head and 
one waa removed for study The pancreaa was in 
osed an d seemed thickened, oedematou* and bled 
profusdy It was drained. Recovery was unevTnt 
ral expect for occasional deep epigastric pain. 
GbroxRiria persisted for is days and disappeared. 
Sc^on of the lymph gland showed chronic bm 
phadenitia. 

The Engliih literature revealed a number of 
cases of mterest m this survey Thus m the 
Bnlish Journal of Suritry under the section 
“Instructive Mistakes ' is the case of a pa 
tient who at operation showed extensive 
cedema around the pancreas (10) It was re- 
ported as a case of “gall stones and acute pan 
creatitis simulating perforated gastnc ulcer ” 


Cass 10. A male, aged 46 yean, prevwasly 
healthy was awakened one morning with severe 
diffuse abdominal pain refer r ed eapeoaily to the cpi 
nstrlum for morphia effected tome relief 

The pain recurred and ranted to the back and left 
fide. On examination there was found some deep 
tendemeis In the epigastrium bat no rigidity tem 
oerature was xoo.8 degrees F pulse 80. and white 
blood cell count iMrm^ The pain conuoaed to re 
cu^ requiring morphia for Its relief There was a 
definite radiadoa to the lefL Operadou 4 days after 
the onset of the first pain r e vealed a lUghtly thick 
ened gaH bladder which was removed and contained 
no stonea. None was felt in the rest of the bCUary 
tracL Stomach and duodenum were negative. The 
pancreas was enlarged to half again Its normal rixe 
and the entire organ was indurated. The peritoneum 
oveiljing it was intensely Injected and erdematous 
but no suppofition harmorrha^ or necrosis was 
mde out. The pancreas was ^t lengthwise and 
drained- The deep epigastric pain ceased almost 
Immediately after operation. In spite of a atonny 
coarse recovery was complete. 

C^E :i A male, aged 39 years, was seen a years 
before, complaining of severe pain in the upper abdo- 
radiating to the back from which he had 
L . y“r*. He was discharged after a a 

months period of observation the i-anous 
? only the possibility of a duodenal 

uIcCT On his readmmion be stated that be was well 
until 4 months before when he began to hare a sense 


Cazx la A female, a^ 44 years a days before 
admission, was seiaea snth sudden epigastric pain 
which ainmed an Intenolttent colic like character 
and radiated especially to the small of the back. 
She vomited repeatedly Examination revealed a 
generally tender abdomen of board like rigidly, 
especially in the epigastrium. Op^dem dlsdosea 
piw yellow perilon^ fluid. The cmenUim and 
mesocolon were ccdenoatooi and bilo italned and one 
amall area of fat necrotia was noted The head and 
about I inch of the body of the pancreas formed a 
bard mass three times the siae of the normal gland. 
The gall bladder sraa distended and contained 
stones. Cholecystectomy was done the pancreaa 
Incised and drained and the abdomen dos^ The 
urine obtained after operation contained aoo units 
of diastase the next day 100 nnits and a little sugar 
3 weeks later 10 units and no sugar The recovery 
was uneventfuL TZtc case was considered as in the 
pre-hjemorrhagic stage of acute pancreatitis 

Cope ated a case with marked left shoulder 
pain 

Case 13 A fe m a l e, aged 60 j'cara, with previous 
in defined gastric symptoms complained of sudden 
severe abdominal pain more marked In the left epi 
gastrium also a pain In the left shoulder Prowre 
on the abdomen over the pancreas increased the 
shoolder pain. At operation gall stones and a large 
swollen pancreas, brown effusion, and fat necro^ 
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wcTt found. Cbokcyitcctonij with dnlnue of ptn 
CTOU wu done, iritii complete l e uneij r Shooider 
p«ln wu not proent after operalkn. 

Starling reported several ca«* o! recurrent 
subaente necrosU of the panaras two of 
which however^, on analyils showed no necro- 
sis and teemed to be re^jr cases of acute In- 
terstitial pancreatitis. 

Casi 14. A male, aaed 67 years, had attackm tn 
iQto, iprj and iqji ^gnas^ {ntcttinal obatnic 
ticm but idth tnasleBt i^ ycosm ta. Present attack, 
3 weeks before admisd^ sraa Kvere with acote 
epifsitrtc pain axtd trandent glycowirta, but wtdeh 
fndoilly linproTcd. A few weds later be devdoped 
acute uTinaiT obstrnctkn tod died. AstofitY 
showed a tbla pQ cootalnlnK stonea, feD- 

cialized fat necroaU, a panrreas large and hard, bat 
abowlng Dormtl ceDolar stractore 00 section 

Casi 15. A male aged jo yetri, had had sereral 
acute attadu for the past sevetal years of epigastric 
pain radlaUng to the back lastlnf a few to 4S hours 
with comfdete freedooi between attacks. Present 
attack was severe the patient appeared taoJe 
white blood oeBs iSyOoo and abdomen trcmefi' 
douify dEstended. Opmtlos t da^ after octset of 
the ttla^ abowed t <fl«t ended gaU bladder 00 fat 
Deeroiii, pancreas greatly enlarged sad hard. The 
abdomen was dralt^ bat death o c enrrtd the same 
nJgfat There was no antopsy 

Love reviewing 51 oLses of ticnte pancTeatt- 
tis treated at tbe London Hospital during 
1911 to 1934 made no spedil mention of tbe 
t>’pe of loion found but described 1 case lo 
which a swoDcn and oedematous pancreas wma 
found at opcratloo 

Cam 16. A male, aged 53 years, bad two severe 
attacks of ■bdominal pain, >4 and 17 years ago^ 
which abated spoctaneoady The first coe had been 
diagnosed aente ajcobaUc gastritis. Tbe present or 
third selsure was to sercre thst the patient became 
□Dconscicraa On sdmlsdon he was in shock cy 
anotlc OperatloQ revtaled gtntisl fat occmtlL a 
swollen and cedematous panoras and a distended 
gsll bladder Cholec^otomy was performed. No 
stones were present. Recovery followed. Six months 
later he was seised with a fourth attack, was admit 
ted morfbtind, and died shortly aftcrwaid. 

Quick In a review of 49 case* of acute pan 
CTcatltu bi Australia and New Zealand, stated 
tbai 9 of them (18.4 per cent) showed only an 
fiTiems of the pancreas manifest as a ^assy 
swelling of the subpcntooeal tls»ie 3 over the 
parwiTws and Its Immediate ijdghboTbood-” 
He noted ilso that the cedema mav be dia- 
tinctly ftamed and that “ mino r evi- 


dences of fat necroaia are not uncommonly 
found Quick dHcaaeed Ita (HfTcrentlatioo 
from the ordinary htcmorrhaglc typo of pan 
creatitia and claimed it had been poakble in 
bis cases and that its recogmtion as a definite 
dinical entity waa of some Importance. 
Against its b^g merely an early stage of 
acute necrosis was the fact that there was no 
essential difference in the duratfcra of the dis- 
ease, In a few cases dted, between those with 
oedema and those with actual necrosis. 

Tbe French literature on aente dtwnww of 
the pancreas was summaiiied in 1916 In the 
monograph by Brocq wbo dlscnsKd ‘acute 
cedematoos pancreatitis In a separate chap- 
ter but considered it as a relatively rare form 
of pancreatitis. He was able to collect but o 
ca ses , 4 of them by Zoepffd (mentioned above) 
and J which be reported for the first time. The 
Instance described above by Mercadfi was not 
tndaded. It Is of considei^e interest, how 
ever that flnce Bnxqs monogrtjffi more 
than 15 additional cases have desenbed 
lo French journals 6 of them presented by 
Brocq Hm^f at a meetine of the French Na 
Uonal Sooety of Surgery m 1931 Of these 6 
cases, all of which were operated on by vari- 
ous surgeons, s were described elsewbere by 
Gautier and wOI be mentioned later on Of 
tbe 4 remaining r has not been cooiidered 
since the pancreas was not actually eiamincd. 
The 3 remaining cases may be summarized as 
follows 

Cam 17 A paxlori of kl Bregeu, CUdcsc ft 
male, aged 18 yean, with &o pre^otu lllxwes wu 
•oddculy tclxed with epigastric pain ooe-balf boar 
aiicr eating tad followed bv vomiting It reairred 
o»o« te verd y the following dty tad the wu gbrea 
cgiiam. Vi'hn teen the bad pulse c 4 80, tmpentnre 
36 5 degrees C. the wu prottrated, the abdomen 
was generally tender the epigastrium tense and coo- 
tneted. A dlagaoak of prorated nicer wu made 
bat the patient rtfased wjeiation. The aext day the 
pahi bad disappeared. Beveral days later an X-ny 
Krlea of tbe gutro-intestlnal tract showed a per 
afatent DOtch In the leaser curratnre. One week later 
thus wu a recnmncB oi sev en pain. Opeiatloo 
the wise aflemoon abowed a little seroos pmtooeal 
floid, but nothin abnonnal hi the itocnach, pylons, 
or daodenum. 'Die gaQ bladder wu dlsteocled with 
bDe no calculi were felt in the cystic or ctannwa 
dact. Wben tbe pancxeu wu ez poaed socie dear 
fluid tad fibrin escaped, tl^ peritoneura onr tke 
^aad sru turgid and Infiltiated with a gelatlooot 
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ccdeniA. No hsmorrhiK or f»t necitWJ wm seen 
The pancrets wu drtliied and the appendix re 
moved death occurred the following day 
Case i8 A patient M II Verrox, male Arab, 
aged 40 yeara, ^th negative paat nlitory wai tad 
denly taken ^th lancinating epigastric pain On 
examination bis abdomen was found to be toft ex 
cept for lendcmeai and rigidity over the umbQicua- 
Diagnwis was made of pmorated ulcer or acute pan 
creatids. Operation p^ormed 8 hours after onaet 
of attack, showed a pancreas which was hard, but 
surround^ by a yeDowlib cedema which extended 
Into the mewjcolon and small omentum- The oedema 
took the form of blisters over the surface of the p»in 
creaa. Drainage of the IcMcr sac was performed. The 
gaH bladder was adherent to the ri^t colic flexure 
but the walls were soft and contained no itonea. 
The common dact felt normaL Recovery was com 
plicated by attacks of acute prostrabon treated 
effectively with InsoUn but was evcntaally com 
plcte. 

Case rg A patient of V Batureann and G Chi 
naH de Jassy of Romania a male, a^ed 37 yeara, had 
had eaatric symptoms for 4 years, with no relation to 
meauL was luadenly teU^ one half hour after 
drinking coffee with violent eplgiatrlc pain, radlat 
ing to the back, and foUosred by a sense of Impend 
lOg death. On examizution the padent appeared 
tntslftmts temperature waa 36 6 degrees C puls®, 
Irrmlar about 100 per minute there was general 
Uea abdominal tenderness and epigastric rigidity 
The nrine shoved a trace of sugar Diagnosis per 
forated ulcer or acute pancreautla. Five hours idter 
onset operation waa done and revealed a slight 
amount of arrosanguineous peritoneal fluid ana a 
distended gall bladder in which after emptying, a 
few amall cakuU could be felt The gastrobep^c 
omentam and the liver hilas were the site of a green 
tflh cedema which extended to the daodenum. TTie 
pancreas too was covered with a marked gree u iah 
cedema especially at the head. There were some 
subpentoQcal bemorrhagca. Capsule waa opened 
and drained and the gaH bladder removed. Recovery 
was uneventfoL 


Leveuf discuased the question of the oedem 
atous pancreas at some length and pre 
sented a cases of his own Since i of them 
showed defimte necrosis at autopsy it has not 
been included In this survey The other case 
Is summamed as foDows 

Case ao. A male aged 28 years, had had vague 
abdominal pains for 3 months, but the day before 
^mitrion he waa suddenly seixed by an intense pain 
L j' *P^Ea»tdum which gave the sensation of a 
band. He vomited. Fjsnu nation showed p«ln 00 
pressure nnder the right costal margin with radia 
tl^ to both lumbar rerions. Under a diagnosis of 
perforated duodenal UKer he was operated on 4 
hours after the onset of the pain TTie pentoncutn. 


waa the mesentery especially the mesocolon 

waa ttdcmatoua as was the pancreas which was of a 
grey greenish color and gave the impression of nec 
roala. No hrmorrhage was seen and no lesion of 
faQiary tract was apparent to palpation. The pan 
creas was drained mth an uneventful recovery 

During the past few years many other cases 
have been described In the French literature 
cither as cases of acute pancreatitis or speafi 
cally as cedematous pancreatitis The follow 
Ing 13 instances represent such isolated re- 
ports. (The temperatures, when recorded m 
these cases, are in degrees, Centigrade.) 

Case si Reported by Gouvemeur A male, 
aged 3a years 14 bour* b^ore admission had severe 
abdomh^ pain xnd vomiting Examination re 
vcaled temperature 37 5 deptea pulse, 90 abdo- 
men not distended, but tender and rigid, especially 
in the mid and left epigastrium. DUgnoiIs of ii^ 
lesdnal obstruction was made. Operation per 
formed 36 boars after the onset of the attack, 
ihowed aoundant scrosanguineoui fluid In the abdo- 
men atomach and ^ bladder appeared and felt 
Donnal tiny areas of fat necrosis in mewxnlon, and 
tbe pancreas a litUe larp:, cedematous, and haid. A 
drain was placed into the leaser cavity through the 
gastrobepatlc ligament and the abdomen waa dosed. 
For 3 days the course waa good, but in the night of 
tbe fourth day he devdop^ profound intoxication 
with vomitlDg dyspncea cyanoala, and died. 

Case a Reported by Moolonnet. A male 
aged 29 years, previously entirely well had a sudden 
aevere aodomlj^ pain 5 weeks before entrance and 
was taken to the Saint Loub where his tern 

perature ranged around 40 deg r e es . After several 
days observation be was discharged bat was then 
otoerved for severaJ weeks at the H6pltal Andiml 
where be had an oscfllatlng fever 37 to 39 degrees 
and some abdominal pain and distention and a 
(ame&dloD was felt m the epigastrium An abscess 
of the UvCT was suspected. At operation, 6 weeks 
after onset the peritoneum waa fotmd to be dear 
the liver normal the gall bladder soft and not dis- 
tended DO stonea were felt tbe pancreas was en 
Urged and of a rich roae color smooth and cedem 
atous. Repeated needle punctures were carefully 
done but no pus could be found Tbe abdomen was 
doted around a drain through tbe lesser omentum. 
The temperatare fell the next day rose again In a 
week and remained normal after i month- Persist 
ent abdominal distention was a feature of his course 
even on discharge a months Utcr Diarrhoea was 
present for seve^ dayt. FoUow-up after discharge 
was onsuccessfuL 

Case at Reported by Tuffier A msle aged 48 
years bad had several attacki of biliary cohe in the 
past few years. Between attacki he hid mild dyi- 
pepsii for a time bat Utcr felt quite wdL Thenight 
before admission he waa awakened with a severe pain 
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rimnir to ft hfLiftij coUc In tlie rMt h^pocliondjiimi, 
but which took the form of ftnepL(ftstrlc bind. Mor 
sorctlj ft^ectcd the Intcnritr of the piin. 
There wu tendcnnft In the epifutnain. Thepnlte 
wfti ftlmoftt onconntftble. O^mtlon wu dtajtd 
becftnM the patient vu comidcrcd morlbruuL 
Fhtdft, ftdrenftUn, ftctd cmfldn were glren ind on the 
•ccond dftj be wu operated oru Qw fluid CKXped 
from In frat of the pancreas which was enlarifed. 
(Bdematoos, and Unfed a IMt violet cuL The (ftli 
bladder was not distended btrt in the aeek a lltUe 
ravel was fdt. Tbe abdomen was doaed with 
diainafc Recorerr was rapid and tbe paUent was 
dlschaifed In a weeka. Two weeks after this be re- 
entered and the bladder ccmtalnlng many atonea 
was removed, ^e pancreas this time presented 
three Indurated areas and tbe head of tbe gland was 
harder normal. 

Cao 14 Reported by Barthflcray A smtaan. 
a^ 4a yMn, nCered In tbe past fi^ attacks of 
bepadc coUc,” brrt tbe night before admission to 
tbe hospital, after a faD meal, abe was soddenlr 
tdxed idth s cTcr e general abdominal p*'" for whkn 
a pbytldan Iniecteo morptda. Tbe rtext day tbe pain 
was worae ■rj ihe Toedted. The pain became ago- 
Trldng and located artnmd tbe amhUkna Tbe ab- 
domlnal dlstcntioo made exatnlnadon for local tea 
demeaatmpoktbk. At opeaUioo, perf onned at eece 
no perforatloa of tbe Intettbea was made oat, tbe 
gill bladder os espioratioQ rerealed no ttonea. tbe 
panseas was twofksL congested and bUdsh, wilnout 
focal lesloiL The abdotnoi was dosed alth a small 
drain to the perltooeuni. Recovery was nnereetfuL 
The patient remained weB (s years) 

Cin jj Reported by Desplas and Ebrard. A 
Ttnmg woman, age not stated, 18 months after tbe 
Unb of ber hist cHld , began having attacks of pain 
dmllar to the present ocse wMch ocoirred every t or 
3 mooths, bat had been giadoalty beowntag more 
trecroent. Tbe pain wu ^ n - u M-Urirtg sod raiSsted 
to the cfacxt and right aboolder and wu foDowed by 
vomlUng One attack lasted 4 days and wu followed 
by jagodlce. The present sttack wu severe. In the 
epfcastrhmi. but radiated to the back and usodated 
wltn Immediate prostratian and rotniting. On ad 
mbsioD a few boon later pnbe and temperature were 
normal, abdomen wu subtly dbteod^ no mosde 
spurn bat excessive tssdemeu above the am bflinu 
aitd over the gall-bladder area. Operatioii is boars 
after onset of attack revealed a large gall bfadder 
adherent, fnB of stooea, dnodemnn adherent andcr 
tbe liver tbe pancrcu large and Infiltiated with 
sdema whkh extended into the retroperitoneal Ua- 
sne and involved the me so co lon ana nrroondhif 
area. It looked u if flnld bad been injected, each u 
DOTOcnin In operations under local amrstheds 
There aeemed to be tome fod of destmctlon, bow 
ever bat there wu no fat ne cr o als and only a amaD 
amonnt of scroeangulneoas flnid- Tbe pancrcu wu 
Indeed and drained. Recov er y wu nneraitfaL One 
month bter a cfaolecTVtectomT wu done and there 
wu merely a dlght indnratlon at bead of pancreaa. 


Casz td. Reported by Brlnn. A female, aged 61 
years. In tbe put bad bra troobled with abdominal 
pi^ which bCT phnldan bad called *' blUaxy coUc.” 
^e presoit attack began 5 days before admission 
with extroae epigastric pain accompanied by vomit 
IngandfoBowed by marked prostration. The family 
phyddan had diagnosed Intestinal o bstru ction. On 
examination tbe patient appeared very 111 poise 
150 temperature, 37 8 degrees the abdomen, dif 
fusdv distended am soinewhat tatder with no io- 
caHifng signs. Operation at once revealed rose 
co lored <hitd In the perltoaenm, dilated bawd and 
In the omentom arcu of white fat necrosis, cxdema 
of tbe psncTTU which wu of t wine red cokrr The 
liver appesred aclerotic, the pH bladder gr e yish, and 
no stones were oql 'Hk peritooeom over the 
psnenu wu split and drained, a cxcostomy «u 
done, and the wound wu closed. Recovery wu on 
eventful and patient wu able to take op in former 
occopatlon u a maid. 

Can a? Reported by Gaoticr A female, aged 
48 years, who h«d vague digestive symptoms In 
the past, wu soddcnly takes with sercre ab- 
dominal pain radiating to tbe right sboolder bnt 
sridch dlappeared In a few hcuia. The next day a 
much more severe attadc o e m t r e d followed bv pm- 
foond pToatratioa. Os examination a trusvme 
tamelacUon wu fdt deeply In the qdgutrlom which, 
on nr cas u ie elldted deep fmn the morihuna 
peaoit the rest of the abdoma wu negative to 
palpation. Oporation 16 bmrs after the onset of the 
attack, showed erdema of the omentum, a pale pas- 
cress, the bait ooeum covering It turgid with mdema. 
It wu Incised and the pancress drain oL ThehDiary 
tract revesJed nothing a bnormiL Immediate recov 
ery vru good, bat cm the third day the patient died 
saddmly 

f*svT xS. Abo reported by Gautier A female, 
aged 38 years, wbo several yean In the past had 
paratyphi fever i year ago bad an attack of 
se v er e IndlgesUoo followed by Jaundice, with com- 
plete re co T B T Saddenly oce night she wu awak 
csed with sadden violent abdominal pain which soon 
herarriei aitiol On cxamisation a sone of marked 
imiifia spasm aboat the size of the palm of oce • 
hand wu ogt to tbe left and a little above tbe 
tTHiHTlrni- Opeiatioin 9 bwra after ooset r e vealed 
no peritnoeal flnid, nothtoc abnonnal about the 
■tomaefa, dnodennm, liver aB bladder and spleen 
Tbr pancrcu wu pide arsd cedematoos. Tbeperi- 
toneom covering the gland wu tn da e d and drained 
drainage ccmilsted of acnsanfnloeoni floid whkh 
after a few dars, leaned to Irntate the wouitd mar 
■ill. It exaaea In a week, however and the patient 
left tbe hospital on the twmtleth day arid bad 00 
further symptoms (6 months bter) 

Can sp. Reported by (Alncsyt A female, aged 
4s years, well except for a heavy fetUng In the epl- 
gutriom for the 8 days, oc tbe morning of ad- 
rnfa d on , opcdnlf Wg after breakfast, wu s a d i imb 
sdaed with violent pain in the epigastrium which 
condnoed In the form of cramps, radbted to tbe 
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bftck tad wM followed In m hour by vornltlng. On 
enmixution ihc ibowed a tranaverse re*i»Unce In 
the epigastrium and cutaneous hypemtbcaia, puUe 
8o temperature, j6 8 de g re es A diagnosis of per 
forated ulcer was made and operation performs 4 
hours after onset of attack. Free blood was encoon 
tered when the abiamcn was opened, the Uver and 
spleen were normal, the gall bladder was tensely 
filled with bile no stone was felt la the cyaiic duct 
or in the common duct. The pancreas was enlarged 
whitish cedematoos so as to be translucent. Its 
capsule was tom and some blood escaped and a drain 
was packed Into the wound. No trace of fat necro- 
sb was notei The gall bladder was drained ihrou^ 
a separate stab wound. There were no storscs In the 
lumen. Recovery was uneventful and patient has 
remained wdL 

CXfE 30. Deacribed by GuimbeUoL A male, 
aged 33 years had mild attacks of vane abdominal 
pain for 12 days, but had otherwise been perfectly 
well until the present attack of severe epigastric 
pain which becan 1 hours after dinner the previous 
dsy and contlnuea until be was admitted to the 
hcspltaL Examination revealed a rigid abdomen, 
normal pulse and temperature Dla^ocU of per 
forated ulcer was made and operation, performed it 
hours after onset of attack showed y^wisb peri- 
toneal fluid, negatlTt stomach and daodenom a 
marked cedema of the lesser omentum and part of 
the gastrocolic omentum, and no ulcer on the postC' 
rfor rurfsce of the stomicfa. The pancreas, however 
was the site of a tremendoui yeUowlsb oedema. The 
prepancreauc peritoneum was opened and the pan 
crets itself seemed harder than normal. The gaQ 
bladder thou^ itormal looking was dbtended frith 
bile. Palpation revealed no stone in the biliary 
tract. Drainage of the pancreas was done. On 
awakening from Ibe anaalbetic the patient stated 
his abdominal pain was entirely gone. Recovery 
was uneventful. 

Case 31 Reported by Risemon and LambreL 
A male aged 31 years, bad suffered from time to 
time during i year with cramps in hb abdomen after 
eating The evening before idmlttkin. however he 
was suddenly seised, 3 hours after eating with vio- 
lent epigastric pain which radiated to his back and 
was followed by continued vomiting On eramlna 
tion it was found thst the padent was obviously In 
ertreme pain the pulse was lOo temperature, 388 
degrees abdomen slightly distended with marked 
tenderness over epigastrium and right hypochon 
drium associsted with muscle spasm. A dlagnosb 
of perforated ulcer was made and operation, per 
formed 7 hours after onset of attack, disclosed some 
serous fluid in the pentoneuro cedema of the duo- 
denal mesentery especially of the second p^on, 
but no ulcer and crilema of the mesocolon which 
contained eitravassted blood over aimaQ area. The 
pancreas was much enlanrcd and erdematous. No 
fat necrosis was seen The gall bladder was not 
felt normal and without stones The pancreas 
was drained and the wound closed \ftcr the first 


36 hours the postoperative course was uneventful 
IVhen seen a montn later he complained onl\ of a 
feeling of weight In the epigastrium after meals. 
X ray ewnlnallon showed cridence of an ulcer of 
the lesser curvatnre. 

Case 32 Reported by Chifolian A male, aged 
40 years, prcviouJly entirely well, was suddenly 
itriien one morning with acute epigastric pain 
which later became *0 severe as to provoke respUa 
torydlstrefli. On examination it was found that the 
patient had a pulse of 100 and temperature of 37 5 
degrees generalised abdominal ngldltv and hyper 
eatheala most marked at the pit of the eplgaatnum 
and the right hypochondrlum. Diagnosis perforated 
ulcer At operatloD 24 hours after onset of attack 
DO nicer was found. A greenish colored cedema had 
Infiltrated the lesser omentum and the transverse 
mesocolon, but was cspecUny marked In the head of 
the pancreas whose l^ules appeared as a mass of 
gelatin and was continuous with the concavity of the 
duodenum The rest of the pancreas wras swollen 
and on palpaPon was harder tnan normal. The gall 
bladder was attached to the duodenum and Its wall 
was inflamed at this point No stones were felt b> 
palpation of the cystic duct and common duct The 
^CTcas was drained and the wound was dosed 
kecovtry was unevent/uL Before dischsrgc \ ray 
of the stomach after barium meal showed nothing of 
imTOftance cholec>'stogram after Ingestion of ‘let 
raiodo was negarive. 

Ca 8*33 Reported by Percy A female a^ 71 
yean inth negative past history was suddenly 
awakened with severe epigastric pain radiating to 
both sides of the cheat On examination patient was 
found to be in extreme pain epigastrium tense and 
tender b contrast to the softneas bdow the umbd 
licna Disgnosls of perforated ulcer or gall bladder 
was made. Operation was performed 21 hours alter 
onset of attack and showed evidence of fat necrosis 
the leaser omentum thick and infiltrated with a 
greciush cedema, and the head of the pancreas tre 
mendously enlarged, red, turgid, and cedematous. 
Its surface was drained without incision. The gull 
bladder was tense as if ready to bunt it was opened 
and dndned but no stones were present None was 
felt In the common duct Recovery was rapid and 
unevtntfuL 

CHKONIC PAKCREATITIS 

Since many authors have claimed that 
chronic pancreatitis Is caused by repeated 
attacks of acute subsiding pancreatitis, men 
tion should be made of sevoid cases described 
by Mayo-Robson and Moynihan Though 
operated on for rehef of chrome jaundice a 
swollen pancreas causing pressure on the lower 
end of the common duct was found m all of 
these patients At operation the gall bladder 
was drained following which the jaundice dis- 
eppeared the fistula finally dosed and pa 
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bents remained weD long enough tX) exclude 
Ihe diagnost* of caranoroa, although biopsv 
was not done In an) Of particular interest u 
the history in all of them of repeated attacks 
of epigastric pain which although called bDi 
ary colk, may actually have bro attacks of 
acute interstitial pancreatltla. The anatomical 
findings were not conclusive for even though 
no stones were found they may have bcai 
present and passed before operation 

Tfam In ooe cue there were no iKmet found In the 
fall bladder or common dact though the rbena wu 
obrioual^ the dte of chronic Indammatlon ta 
another case the pdafal attacki were deaerfbed in 
the pit of the ftomach endlhf in Tcoaltinf. Hera, 
too no 1 tenet were found in the bdlary tract thooffa 
the nh bladder wu adhaant and lUfotly disteDd^ 
In t^ next cue the patient hadatUcka ' rasembling 
thoM of gall atonn Thla patient did hara many 
1 tones In the fall bladder ana common dnet, but the 
large nodolar bead ol the pascrcu wu “partly ob- 
aimctlnx the com mop dncL la another case the 
padeet had bad. recorrlaf attacka of cramp in the 
stomach At opertdon aheaitby nomial gaO bbd 
der wu foud and a hard Irrerakr maas is the bead 
of the pancnai. Nothing waa done except relief at 
exteaslTn adbesiopa binding the pylorus to t^ lira 
Recovery nevertheka, wu oaevestfal tod the pa 
tient became estlrdv free of lymptoeie. In arfU 
another cate the patient bad atta^ of tpaam b 
the apper abdoimnal region for ii yeara, and at 
exammatkm had a point of tendertKsa b the i^rtitlW 
ope and ooe-half Inches above the omblltcua- At 
operadon a thickened gaH bladder wu seen, but it 
contained no rtooea nor did the mmmnn duct. The 
lower cod of the cboledochos wu anrrwnded and 
overlaid by a well marked rrelliDf of the pancreu 
which wu harder than oauaL Cbolecystotooy wu 
performed, recorery wu unerentfol, and the patient 
remained sreQ (j Tears) In another case the patient 
had nnmeroQS aelxarea of what appeared to be bOlafy 
cohe. At opciatlop, though the g^ bladder wu con- 
tracted and coiToanded by numenmi adhesions, ex 
plondon revealed no stones The bead of the pan 
creu wu enlarged and very Eim. A simQar caae re 
ported by C L. Glhaon' wu cited where a biopsy of 
the pancreu wu dope and shenred “inteisdliai pan- 
creatitis. One can find other reports of chronic 
pancieatitii where there hu been a history of at 
lacks of severe eplgutrlc pains in which a aaoDen, 
hard pancreu la fonnd at operation. Thos, Jenninp 
reported a cue of chroplc pancieadtli whIA b pcob- 
ai^ ooe whereby repeated attacks of acute cedema 
ocenrred. The patlat, a ]8 year old mtU, had an 
attack of mld-cpigaatrlc pain radbdng to back and 
lower ribs laadiig tereral boon another attack i 
year ago and tin reiwatcd periods of Indfgestlon 


and occaalooal sligfat jaandlce Foordaia before ad- 
mbdon he bad nausea and vomiting with sharp epf 
gastric pain and backache He thoaed on examlnt 
tlon a slight epfga trie tcudeiucsv and a 

nwderate right tided rigidjtv At operalioa the nil 
bbddcf was found to be thlAgted, but contained no 
atopes nor did tbe coamop dua which wu dHated. 
The pancreu wu stony bard. Cholecystectomy a u 
done and tbe common duct drained (for too days) 
alth recovery 

UtuaUy these attneka arc assumed to be of 
gaD stone ongm and doubtless many of them 
art thus to be explained. On tbe other hand 
the gall bladder Is In many cases free of obvi 
oua disease excluding it as the probable cause 
of the teixures. It might be of some value to 
analyte further histones of such cases for 
there are a great many on record. They are 
mentjoned in this paper merely to suggest 
that acute subsiding pancreatitis may be the 
explanatkm of the previous attacks m cases 
operated oo for bHiaiy disease In ^bich a bard 
pancreej b oftCD not^ as a subsidiaiy finding 

PKXSEKTATIOIf OT AtmOK S CASES 

Protocols of the 4 cases sees in this clinic 
are really self explanatory In 3 of than mb 
croacopic seetkm of the pancreas «ai pcuslbk 
one at auto^^ and fno throoigh biopav at 
operatiem. Toe sectioD of one of these, 
though from the surface of the pancreas, on 
fortunately did not ihoir pancreatic adnl 
but only areas of fat necrosis surrounded 
however by acute infiammation In the s 
others definite Infiltration with pdymorpho- 
nudear cells can be seen j-et no nccrosb was 
present, the nonnal acinar structure remain- 
log intact (Flgi. I > and 3) 

In one of the patients (Case u) the diagno- 
sis retted largely on the marked in crease in the 
blood amylsjK at the height of an attack. Tbe 
value of ?o units was ten times the nonnal 
level and had been found before only in cases 
of pancreatic cyst and acute pancreatic neao- 
su (14) It returned to normal after tbe at 
tack and remained so Since the operatwo 
was performed 3 months after the last attack 
(for the removal of a gab bladder containing 
gall stones) we did not expect to find any ans 
tomkal changes In the pancreas and. Indeed 
the gland fdt and look^ normal A biopsy 
was, therefore, not done 
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CA9EJ4 \ H a JI yc»r old housewife hid twy 
ginning 17 months before her first visit several at 
ticks of severe pain In the right upper quadrant 
radiating to the back, associated with vomiting and 
once severe enough to require morphia. Her doctor 
told her he found sugar In her urine on one occasion 
The attacks would usually subside in a few hours. 
She be<^e pregnant and was well until the seventh 
month when several attacks occurred onl> to sub- 
side Following the birth of a healthy baby the at 
tacks became more fremjcnt and severe and were 
especially apt to come after a heavy meal so that, to 
avoid them, she starved and lost 30 pounds. Jaundice 
was never observed. A mtro-lntestinal X ray series 
was negative oral cholecTStogram showed a nor 
raally insualiicd gall bladder She was treated con 
servatJvcIy for 5 months, but attacks still continued 
and now usually were accompanied by loose bowel 
movements. The posilbllitj that these attacks were 
due to pancreatitis occurrw to Dr Duden who re- 
ferred the patient to the present author A blood 
am>lase was taken several da^ after an attack and 
showed a definite though sb^t, elevation (10 units, 
normal, 5) She was urged to come In the hospital 
for obier^tlon during an acute attack which she did 
(Seplembei n Theft was epigastric tender 

ness at this time and not much else Blood taken 
however showed a very high amWise content (eo 
units) Ihe attack was mBd and ue was not kept In 
the hospital. A few days later following an intrave 
noos cholecystographlc examlnabon tbe bladder 
was clearly visualised again but it now uowedmul 
tiple ncAtive shadows unmistakably due to stonca. 
She bad no further attacks, and at operation 00 
October 16 1933 her appendix and a gall bladder 
containing many stones were removed. The pan 
creas by Tnspecllon and palMtlon seemed normal 
Recovery was uneventfut Blood amylase nonnaL 
Case 3S A M 11 a u year old ^osewlfe had 
had for 10 years attacks ofWvere sudden pain in pit 
of stomach radiating only to the back, laiitlng osu 
ally about 4 hours, often following meals and iccom 
panied by nausea and vomiting Intervals between 
attacks varied from several days to several weeks. 
No laundice was noticed. On examination (1916) 
she had slight tenderness in both upper quadrants, 
greatest on the left Cholecystogram showed non 
vivialixatlon. Other examinations were negative. 
Operation Kveral days following last attack showed 
a thickened call bladder containing one large stone, 
a common duct which was also tUckened a little 
dilated but In which no stones were felt areas of fat 
ntcTtaJi in the omentum and a thickened pancreas 
In whose capsule were many white deposits of fat 
necrosis Blop«> of these areas on section showed 
merely fod of fst necrosis surrounded by acute cdlu 
Ut inhUradon fFlg. 1) Cholecjitectoray was fol 
lowed bj an unc\*cotful reco\’er> For a years after 
operation she had a number of the old attacks dc 
scribed as gall-stone colic often requiring morphia. 
These grew lets severe and she hws h*d none in the 
past 3 >rears (1933) 



Fig. I Case 35 Low power photomicrograph showing 
fat neenjais, FJf fumjanded by an acute Inflammatory 
In^tiatioa. Patient had an acste attack several days 
before operation Biopsy taken from capaoie of pancreas. 

Case 36 L, H. W a 48 year old female had been 
tioubled with severe attacks of pain in the upper 
rl^t quadrant for 16 years radUdhg to tbe ri^t 
tide and right scapula. She was jaundiced danne 
one attack 5 years ago The present attack started 
5 days before admlasion and baa reqalred morphia 
tince oDseL Examination ahowed tendemeaa over 
the right upper quadrant. White blood cell count 
11,800 normal pulse and temperature. Operations 
daya after admlulon revealed a thickened gall blad 
der containing several small stones. The pancreas 
was exc ee dinpy bard and firm a piece was removed 
for blopay Cholecystectomy was done common 
duct explored found patent and drained Recovery 
was uneventful Microscopic study of gall bladder 
showed only chronic Inflammation, the pancreas, 
however besides diffuse fibrosis, snowed market! 
acute Inflammation as shown by infiltration of poly 
morphonudear leucocytes and also smalt rouna and 
placna cells (Fig a) Attempts to determine the 
lurther historr of this case were unsuccessful 
Case 37 L E. a sj year old negro previously 
wrell was admitted to the St Louis City Hospital 
complaining of cramp-like pains in tbe stomidi of 
a da>'s duration voinitlng and no bowel movement 
for 3 days. On examination he was found to have 
general abdominal distention with tenderness and 
musde spasm over the umbilicus and mld-eplgas- 
trium white blood ceDs 18,000 pulse 96 tempera 
turc ^ degrees F Plain \ rav plate of the abdo- 
men showed some dilated bowel suggestive of intes- 
tinal obstruction. Repeated encmata were Incffec 
tuaL Diagnosis of Intestinal obstruction was made 
and operation started under spinal anaesthesia A 
beef broth fluid was present In tbe periton^ cavity 
Collapse occurred and the patient died on the table. 
Exploration revealed no obstruction a normal gall 
bladder but a tremendously enlarged beefy red 
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paocreu with bt aetracli in iU cipcaie. It wu re 
moved for ttody It cut hxrd, but do areu of betn 
orrhifc or lofteulnx were mide ouL Seven] blocLs 
mere cut for mkroocopic mmJnitkm And ihcnred 
too, DO evidence of ctJhiUr necroti*, but merely 
acute Inflaminaikn as shovn by marlt^ Infiltndon 
with leucocytes and fluid (Fig 3) 

DEDCCTtOKS 

Tlie dmlcatl reports herein presented offer 
fuffident evidence It ta believed to pistHy the 
coodusoG that ire are deehng with a type of 
aente pancreatitis with cedema, sweUIog or 
IndinatioD which Is distinct from the 
cases of acute pancreadtu in showing no 
evidence of gland necrosis, hamorrha^ or 
supporatlon Although the anatomical data 
depoded In large part 00 palpadon and la 
q)ectkm at operadoo microacoplc examlnatloai 
of the pancreas in 6 cases (3 of them oar own) 
have yielded objective evidence that we are 
dealing with an acute taffammator} lesioo of 
the interstitial twne of the pancreas tn which 
hzmorrhage or neiTocs plsy no part That 
these cases represent a dehnite pathologlaU 
entity and are not merely an eaxi^ stage In 
the development of frank paocreattc neorosb 
see ms apparent from cooiideratlocts mentianed 
bdow in the dttcusiion of Its pathogenesis. 

It is believed, moreover thst these cases 
represent a clinical as wdl as a pathologicaJ 
oitit} For purposes of each an analyib tbe 
important dlrucal features of the collected 
cases are hereby dtscussed. A bnef lommary 
of aome of this data b also ptesented In the 
accompanying Table. 

ANALYSIS CTF EUPORTAKT CUKICAL IXATUECS 

History of previous tUacks was present in *4 
of the 38 cases for periods varying from a few 
weeks to a number of veara Many of the na 
tients bad complete relief of symptoms W 
tween attacks i^ch often were only of a few 
boun duradoo. It is difficult to eviduate tbe 
nature of these attacks since most of than 
were merely described as biliary or “be- 
ticcoUc In Archibald s case the endeoce 
dear though tlri they were definlt^ of 
pancreatic ori^ and not biliary at all hnjrc- 
over McWhorterpointsout very significantly 
in regard to the history of prevkms attacks In 
bis rwva that 31 sfaow^ DO lodon of the gsU 


bladder 17 at operation and 4 at autopsy and 
that unlea a previous lesloo of the blad- 
dcr can heal withoat leaving a trace the previ 
ous attacks must have been due, not to bUlary 
colic, but to mild attacks of pancreatltb. lb 
Dlirstrate the posaibllity of error in accepting 
a history of bHiary colic as actually bong 
of bfllaiy origin b the case reported by Ama 
don wrho operated 00 a patient and found 
after a thorough search complete absence of 
a gaH bladder The head and body of the pan- 
creas were Irregular and Indurated. Yet tbe 
patient had complained of dyspepsia and at 
tafirw of oppa abdominal pain i^ted beneath 
the right msrglD and right scapula, 'niese 
symptoms of paii must have been referred 
from tbe bead of the pancreas. A case snntlar 
to thb m every detail was operated on at 
Barnes Hospital several years ago 
CHujcel ifgar eitd symptoms Pam was the 
predominant and unJveml symptom Its se 
venty was so great that proetiatioQ was pres- 
ent m many caset, but in only a few was It 
accompanlH b> the dgos of shock so often 
Men in the de^opment of acute pancreatic 
DecTotb. In neady half of the cases fi3 of 30 
in which the intearval was menticBied] the at 
tack was apparently 10 severe that operatioc 
was performed within 34 hours, In 6 of the 13 
cases with the dlagnosii of prorated ulcer 
wfaicb may perhaps give us a dew as to the 
nature of tbe pain. On tbe other hand m those 

r ^ted on for Intestinal obstruction (6 cases) 
duration before operation was 24 hours or 
over which suggests that tbe pain was mter 
nuttent and c^c like in character which, in- 
deed, was ipedfically mentioned In many of 
the protocols. Distention also was often pres- 
ent in these patients (7 cases) 

The kxation of tbe abdominal pain and 
tenderness was pometlmes general otherwise 
nearly always In the eplgastnum (37 cases) 
Radiation was mention^ In only 19 cases but 
was to the beck in 13 of them In 3 cases im 
dlatkn was to the ri^t and In 3 cases to tbe 
left side and in a tbe patient complained of a 
sensation of an epigastric band In Cases 10 
13 and 30 dmfjpearance of the pain was noted 
In^edbtcly after opcmtkio m which the 
swollen pancreas was indsed In the first s 
definite radutloo to the left had been ob- 
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Fig ». Cue 36. Low power pbotomicro<r*pb of biopey 
of pencreis ranovtd opention ecveril oiiyi titer ooset 
of tcnte ifOiptomi ibowing Inttct tdnl tnd InSltfttioo 
irith Icococytei. Iniet tbowt nridcr high power cntoy 
polyiaorpbonticletr leococytei In the Intertcmtr dune. 

served la the third no mention was made of 
mdiation. 

Local tenderness, when elidted was found 
in nearij every case m the rmd-cpigastnam 
but in 8 cases was found also on ^e left sde 
and In an equal number over the right upper 
quadrant In a few cases a definite area of 
transverse tenderness in the epigastrium was 
made out with a suggestion of an assoaated 
tumefaction Glycosuria was noted m 6 cases 
of the present s^es always dunng or after 
the attack, usually in small amounts but in 
Case II was present for 13 days following op- 
eration attammg a value of o 7 per cent fids 
finding indicates of course mvolvement, pos- 
sibly by pressure alone of the islets from the 
InOammatory changes In the aani When dc 
Icctcd it immediatdy attracts attention to the 
pancreas. It may have been present 10 these 
cases more frequently if searched for re 
peatedJy 

Enzyme studies were made in 3 cases of the 
present senes in 1 of them the diagnosis was 
based on a marked Increase in the amylase of 
the blood In the a other cases the hpasc and 
diastase of the unne was studied and m eadi a 
definite increase noted which returned to nor 
mal alter the disease subsided Doubtless de 
iiations from the normal would have been 
noted in manv other cases bad thej been 
searched for 



Fla S Cmc 57 Low power photomicrDariph from 
paocroit Hctlan removed * d»y» after onset of acute at 
taci allowing eiteBil»e Imcocrtic laiUtralion between the 
loMcs as well as the sdnl wiifch are eT er rwherc Intact, 
tnsel tbows under power many polymorphonnckai 
lenoxytes between tbe acini. 

Anaktmtccl In nearly all cases 

more or less definite evidence of cedema was 
found cither of the pancreas itself or of the 
pentoncum o\erljTng it In some It was 
rather extensive spreading mto the mesocolon 
and adjacent duodenum The parenchynna of 
pancreas m spite of the erdema feltonpalpa 
tion sometimes indurated and hard sometimes 
merdy more swollen than normal sometimes 
both swollen and hard The cedema in a num 
her of instances was described as yellowish or 
greemsb suggesting the presence of bile 
WMe these gross findings at operation give 
only suggestive information as to the nature 
of the lesion, microscopic studies m 6 cases 
showed intact cellular structure without any 
evidence of necrosis of the gland The sink 
mg finding was the marked infil tration of 
acute (polymorphonuclear) Inflammatory cells 
into the Interstitial tissue between lobules as 
well as acini often with evidence of oedema as 
shown by the outpouring of fluid Two of 
these cases (Nos 3 and 6) were reported by 
Zoepflel and were from biopsies at operation 
Another was from an autopsy specimen (Case 
14) m which the patient died from another 
cause some weeks after the attack The 3 
remaining instances are from the cases ob 
served m this dime and photomicrographs arc 
reproduced (Figs 1 2, and 3) Itiskiteresting 




to note that In ooe of these (Fig i) the ecute 
t nft^fnma tfiry chiiigci ibown On icction were 
a furpnting finding for at operation the gland 
was hard and indurated which loggested car 
nnnmw and wai. In fact the rtawn a bfcip^ 
was performed. Since the gall bladder In ihU 


case ihowed only chronic change* It teem* not 
uoUhely that the acute symptoms present for 
aevend dayi before operation were m fact, due 
to the acute inflammation In tbe pancreat. 
The binary tract waa mentioned m 35 cate* 
and in 16 of them the gall bladder was re- 
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ported as diseased with or without stones In 
6 additional cases the gall bladder was de 
senbed as distended, but was considered nor 
mal m a of the latter the organ was opened 
(or drainage but no stones were found In the 


r ema i ni ng cases the gall bladder was dc 
scribed as normal Such a designation is of 
course open to cnticum for a gall bladder 
may look or feel normal to the surgeon and 
>et show definite c\ndence of dweasc when 
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cranilnwl outside the body espcaalh when 
sectioned for microscopic exandnatioo. The 
pohit has more than academic intemt for It 
concemi the question already described briefly 
aboi'e of the origin of the patient t pain In 
these cases. Does It arise from disease of the 
gall bladder or of the pancreas’ The general 
assumption at least as far os the previous at 
tacks were concerned was that they were of 
biliary ongin The presence of a normal gall 
bladder would tend to disprove this Idea. 
ilcWTiorter as already mentioned in at least 
4 cases coming to autopsy was able to estab- 
lish definitely the normality of the viscus. 
hloition ahoukl be made too of the Immcdi 
ate cessation of pain In 3 cases described m 
which the pancreas was incised at operation 
suggestun again that the cedematooi pancreas 
was sctually the source of the pain. The case 
of Amadon In which no gall bladder waa found 
IS also of additional interest. Further observa 
tMU however particularly eosyme studies, 
are needed Until these are forthcoming It 
must be emphasized impartiallv that attadts 
of epigastric pam rach as have bees described 
above, tbould not be assumed without proof 
to be of biliary origin. 

The finding of a distended gall bladder in 6 
cases deserves SKdal mendoo, for It empha 
slsee the possibility of swelling at the he^ of 
the pancreas exerting suffiaent pressure on the 
lower end of the common duct to produce each 
a bile stasis. Tbe anatomical contiguity of the 
common duct with the head of the pancreas b 
well known and in a large per ce ntal of cases 
it actually traverses the gland parenchyma on 
ita way to the duodenum. The jaundice found 
in many of the cases herein reported may in 
fact ha\‘e been due to such an ohstmctlon 
rather than any actual biliary disease, even 
when the latter was present 

Fat necrosb deserves special mention aince 
it b often assumed to be but a part of the pfe 
turc of necrosis of the pancresa itself It was 
present In 15 of the 38 cases here reported 
even though demonstrable necrosb of tiK pan 
creas its^ was entirely absent, mdttding 
those in wbicb actual microscopic study was 
earned out. There b, moreover cipenmental 
evidence to show that fat necrosis may be pro- 
duced without actual necrosb of tbe pancreas. 


Thus Opic was able to produce generaluod fat 
necrosis In pnocarplnb^ cats following simple 
ligation of the pancreatic duct. The present 
author has teen not InfrequentJv fat necrosis 
m dogs m which the panams showed merely 
induration and Infiltration with leucocytes and 
fibroblasts following duct borne Infetriion of 
the gland 

Trtalmeid in the present senes consisted m 
laparotomy only In 3 cases both recovered 
In the others some form of drain was cm 
pJoyed in 2 a dram was simply left in the 
pentoneaJ cavity i of these patients died In 
the remaining patients the drain was placed 
down to the pancreas, in some after fitting 
the capsule m some after actuan> inosing the 
gland lengthwise and m still others apparent!) 
without doing anything to the pancreas, 
although it was difficult to tell exactly from 
the operative descriptioo In 16 cases tbe 
gall bladder was dthtr rmwvtd or drained 
always with drainage of the pancreas all of 
these patients recovered. 

Of tbe 6 fatal cases i died without 
tk»D from another cause (Case 14) 4 (Cases 
15 17 Ji and 37) died witiun the first 3 da>*s 
after operation m vrbich drainage of the pan 
creas was the only procedure employed The 
last potient died 00 the table, un^ubtedl) 
from tbe spinal onrsthetic (Case 37) 

It would le c m from these r«v»« that some 
type of procedure on the bUlary tract b Indi 
cated From theoretical conaidciations, dis- 
cussed later dnunage of bUe b certainly to be 
advocated other with or without chcdecystec 
tomy From the practical pobt of view the 
cases here reported fared better when this was 
done. In the 4 uncomplicated fatal the 
biliary tract was left intact It would seem of 
importance m cases In wbkh the goU blsdder 
b definltei) diseased to rcmo\T it and provide 
drainage dther through the cystic duct or a 
separate opening In the common duct foDow 
Ing the procedure recommended by Zoepfid 
Certainly thb gives opportunity to explore 
tbe com moo and hepatic ducts for itoncs or 
obstruction In cjise* m which the gall bbdder 
does not teem diseased diversion of the bole 
can be effected by simple cbolecystostomy 
That the swollen pancreas may by pressure 
00 tbe lower end of the common duct actoafly 
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produce a definite bHisry obstruction is appar 
ent from the 6 cases m whlcii a large distended 
gaD bladder was noted. The importance of 
this factor of bfliary dramage hM been cm 
phasued b> many authors, notably Zoepffcl, 
Archibald, and Stetten 
The drainage of the pancreas was per 
formed in most cases by simply splitting the 
pentoneum oveHymg IL In many the par 
enchyjna was incised lengthwise. No ill effects 
were noted from this procedure. In r case 
irritation of the wound edges occurred for a 
few days but was sli^t and rapidly disap- 
peared Drainage of the pancreas cffectJvdy 
relieved in 3 cases as noted by the imme 
diatc poSrtoperative disappearance of the ac 
vere pam 

P<^genau The idea of Zoepffcl that an 
acute oedema of the pancreas is merely the 
first step In the dev^pment of pancreatic 
necrosis and hence that this finding represents 
onl^ cariy cases is not borne out by the present 
senes of cases, for 12 of them were operated on 
after an mter^ of 2 days to several weeks and 
showed oedema without cndence of necrosis 
or hannorrhage. The frequency of previous 
attacks which subsided are also against this 
idea. Analyris 0! a small senes of cases by 
Quick shows no difference In duration be 
tween those revealing cedema and those show 
mg necrosis of the ^md at operation From 
these considerations it would seem that we 
must be dealing cither with a mild type of the 
same disease which causes necrosis or with a 
disease of entirely different etiology 

Archibald proposed a theory to explam 
acute cedema of the pancreas bj assuming 
that dosure by spasm of a common sphincter 
of the pancreas and bile ducts allowed bDe to 
run mto the pancreas provoking nr>dpmn. He 
was able to do this In cats and in fhi< speaes 
showed definite signs of an acute inflATnrrm 
tory reaction even with sterile bffe,^ Such a 
theory d^icnds obviously upon the existence 
of an appropriate anato^c^ arrangement of 
the piancreatic and common bile ducts to per 
nut the entrance of bile mto the pancreas. 


«* • >rw riin lesTtsy no penmeat duBtt, w U mt ft 


Unfortunately no such observations were 
made m any of the fatal cases herem reported. 
It should be searched for m other sub^uent 
cases commg to autopsy Anatomical studies 
In the human have, of course, been made The 
most aimpletfi data can be found in the paper 
of Mann and Giordano In a senes of aoo au 
topsies they found that it was anatomically 
irapoMible for bfle to enter the pancreatic 
from the common duct, even by spasm of the 
ampulla of Vater m 80 per cent of the cases 
In to per amt it conceivably could occur 
Although this offers a considerable chance in 
favor of Archibald’s hypothesis they showed 
m goats at least that the free flow of bile mto 
the pancreas was compatible with bfe and did 
not produce severe sjmiptoms, and no micro- 
scopic changes In 24 hours In dogs and cats, 
however, bile injected at a pressure of ifioo 
milhmcters of mercury or less produced 
marked cedema. In another gieaes ^xmta 
neons cedema of the pancreas has been fre 
quentJy observed (35) It is significant, too 
that In this animal the mouse, the pancreas 
and bile ducts are so arranged that bOe can 
easily enter the pancreatic duct 

Evidence of another sort is available to 
show, moreover, that a free communication 
between pancreatic and common ducts m hu 
mans do« actually occur, though obviously 
not very often One such instance is that of a 
pahent who discharged a gall stone through 
the abdominaJ wall the fistula later draining 
fluid identified as pancreatic fuice Another 
is the record of a patient wi^ a pancreatic 
cyst In which pancreatic ferments were identi 
fied but in whom after marsupiahaation, bile 
drained through the opening Several other 
cases of this sort may be found m a paper by 
Brackertz In a recent report by H L Pop- 
per of Vienna (J Am M Ass 1933, 1 
3032), similar evidence is described In 200 
^all bladders removed at operation he found 
increased ferment concentrations which could 
have been due he claims, only to influx of 
pancreatic juice into the common duct. 

Of perhaps greatest Importance, finally, is 
the observation of a greenish or yellowish color 
of the cedematous pancreas spedfically noted 
m 7 of the present scries (Cas« 1 2, 18, 19, 20, 
30 32, and 33) The same observation was 
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recorded In anotlicr lerie* of ewe* reported by 
Quick as menboned ibovT. Such a color cer 
talnly iOggeata the presence of bQe which 
apparently had enters the pancreas from the 
knro end of the common duct- If this proves 
to be the true patbo^esb its application to 
the treatment Is obvmiis, for diverston of the 
bQe Is obvk)mlv mdicated and has indeed 
been recommended by tcvcral authon. 

The question of the ne ce arity for Immediate 
operatlm in these cases cannot be answered 
definltdy from this study Certainly many of 
tbe present cases were operated on at the 
height of the attack because a dla^osis was 
made of another condition demandlog lounc- 
dlate laparotomy otherwise, the only consid- 
eration favoring an emermey operation Is 
the possfbQity that the milainmatkm may 
go on and develop Into necrosts, suppuratioQ 
or gangroie of the glancL This is the attitude 
taken by ZocpfTd and others. Tbe evidence 
against It has already been discussed. It b 
hoped that with farther study of this type of 
pancresUtis, this aspect of its treatment may 
be more dehmtdy oarlhed 

nrtoiAST 

X A series of 37 cases Is analysed in which 
at opera boo an acute Indammatlon of tbe pan 
areas was found as shown by the presence of 
oxiema, swdhng and Induration but without 
any evidence of haroorrha^ suppuration or 
necrosu of the glancL Microscopic verifies 
tion of the Icswn was obtained in 6 cases. 

1 A cmtlar Htnirsl picture was present in 
these cases as shown by the frequency of a 
history of previous attacks the scute nature 
of the attacks of pain located to the epigas- 
trium radiating Bometimei to tbe left and 
frequently to the back and its tendency to 
subside without any spedal treatment 

3 Evidence b presented in favor of the 
idea of Archibald uiat rcOux of bQe from tbe 
common Into the pantTcatlc duct is the patbo- 
genesb In these cases. 

4. Obwerratlons are recorded pointing to 
the possbQity that symptoms often assumed 
to iw billiry colic may actually be of pan 
creatic origin. 

5 Tbe pcsaibQity of making a dlagnosbin 
these cases at the height of the attack by 


ftndici of the pancreatic fenncnti Is onpha 
sited. 

6 The presence of glycosuria was noted b 
six cases. 

7 Tbe mcorrect pre-operative diagnoses 
were as foUowi btestlnal obstruebon, 6 per 
foiated ulcer 9 perforated gall hbdd r r a 
duodenal ulcer a appenefidth, i In 6 other 
cases, while a dugni^ of gall bladder 

was amfiimed the pancxM^c lesion had not 
been suspected. 

8 The most effective largical procedures 
bdodtd, besides dralnige of the pancreas It 
self by basloo treatment of the biliary tract, 
such as bfle drainage with or without removal 
of the gaD biadd« or by cholecystectomy 
alone. 'Ibere was no mortality b the 14 

b which this was done. 
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THE STRENGTH OF WOUNDS SUTURED WITH CATGUT AND SH-K 

EDWARD L. HOWES* IIJ), New Yotr 


I I>IMEDIATELY after a wound Is sutured 
Its strength is dependent more on the 
number of sutures that have been em 
ployed and on the holding power of the tis- 
sues for these sutures tiuin on the thread 
strength of ie suture material During heal 
ing the strength of the wound can be divided 
into two distinct periods In the nnrt, the 
80 called “latent penod ' lasting until the 
fourth or the fifth day the strwigth vanes 
somewhat from that obtained immediately 
after suturing yet it is dependent on the 
variations in those facton which determined 
its strength immediately after suturing Mi 
croscopically this period of healing is char 
actenzed b> the oradative reaction In the 
second penod lasting until the wound is 
completdy healed strength increases rapidly 
and IS microscopically associated with the 
process of fibroplasia. When this second 
penod begins and the rate at which it pn>- 
grosses depend cntlrd> upon the length of 
the first period The length of the first penod 
in turn dq>cnds upon the extent, character 
and duration of the exudative reaction With 
infection and necrosis for example, the first 
period is mariedly prolonged the second 
penod de\*dop 3 late and the wound gnm^ 
strength slowl> WTien on the other h^d, 
the wound heals ptr pnmam, the e.xudallve 
reaction Is minimal the first penod is short 
and the wound gains strength cady 

Fraai (In o( Strfaj 


In all wounds sutures are foreign bodies 
The reaction of the tissues to them, therefore 
is an exudative reaction, and consequently 
sntures ahould affect healmg through tim 
reaction as well as through thar primary me 
chanical funcUoos. The bulk of the suture 
material used, the method of insertiou, and 
the tightness with which it is tied, oil in 
fluence the amount character and duration 
of the exudative reaction We suspect, also, 
that even the chemical and physical nature 
of the suture material influences the amount, 
character, and duration of the exudative 
response. 

Halsted believed that he could detect these 
differences m the external appearance of 
wounds sutured with silt and catgut — that 
with catgut the wounds showed leas perfect 
hcahng than when they vrere sutured with 
silk- He wrote ‘Tet the surgeon interested 
m making the comparison, when he has oc 
casion to amputate both breasts for non 
malignant disease, take a running subcuticu 
lar stitch on the one side with catgut, and on 
the other with fine silt (No A or AA) and 
observe the healmg wounds from day to day, 
or when operating on two goiters on the same 
day, employ catgut for the platysma suture 
m one case and very fine si^ m the other 
There is not only greater local reaction m the 
cases sewed with catgut but in them the 
wounds wfil occaidonally open at one or more 

OJirtii UilTtr4t7 Srv York Qty 
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point* to discharge a few drop* of dear or 
doudy fluid” 

Regardless of the soundneu of Htlsteds 
cemdusions it Is hardly just to attribute the 
character of hcalmg of operative wounds 
soldy to the sature material emfdoyed Oper 
abon* differ greatly in the amount of trauma, 
htEroorrhage, and bacterial contacninatton and 
therefore can hardly be compared Moreover 
healing in patients requiring surgery is oioally 
complIcatM by ifiscftse and diaee^ does In- 
flocGce the hcaiing of inxmdi (i) Another 
criticism is that Habited did not state whether 
he used comparable sixes of catgut and aOk, 
or if he employed exactly the same technique, 
Le. the same sixed needcs, the same amount 
of cuture material tied at exactly the tame 
tenxkin etc 

From OUT own experiences, we foimd 
that when comparable sixes of sflk and plam 
catgut were carefoDy embedded under the 
serosa of the stomad) by exactly the tame 
technique, the inflammatory reactions along 
the tuUire tract* were very variable. It was 
only after numerous eumlnatioo* at 

daily intervals that we flnallv coododed 
that there was no appredatJe diflerence 
in the extent of the exuwes, but that the ex 
udsto remained for a longer period of time 
around the plain catgut around the dlk. 
The con dithm for studying the extent of eroda 
tlon In these experiments moreo\-er were rd* 
tivdy limple compared to what they would 
be m a wound. 

However if catgut actually does cause a 
greater or more prolonged Inflammatory re- 
action than sillc then it should be poHlbte to 
demonstrate that in experimental wounds the 
first penod of heshng strength 1* prolooged 
and that less strciigth Is pr esen t In the mst 
few day* of the seopd p«x>d. Accordingly 
we have studied the return of strength to 
wounds sutured both with silk and catgut of 
the and diSerent sixes, using exactly 

the nme technique for suturing eau wouncL 
For comparison* with these strengths, we 
have studied the duration of the exudative 
reactkmi for each suture material 

Bccauso we have used a laboratory method, 
we have been able to mlnlmlxe infection con- 
trol traoma, to make numcrou* obaervation* 


and to have wounds in healthy anlmsk. As 
the wounds were cut in the w^ of the stom- 
ach there was provided not only a tissue 
suited for testing strength but one favorable 
to both silk and catgut No logical condu 
abns could be reach^ tinlen the suture ma 
terials were placed m suitable tissues. Cat 
gat, for example, can be used only in very 
hmlted amounts in fst for it b absorbed 
slowly from this tissue, and when used In 
amounts more than mtnlmil the inflammatory 
reaction b prolooged and liquefaction takes 
place. Inflation in many dlnicnl wounds 
especially in those which ducharge a “few 
drops of dear or cloudy fluid, rwolt* from 
using chronuc or large amounts of plain cat 
gut In the subentaneou* fat Thb all too fre- 

r it practice of using catgut improperly In 
subcutaneous fat u another reason why 
the efficacy of sutures should not be judged 
from obscrvnig dlnlcal wound*. The rat was 
selected for tLi test because its peritooeal 
cavity b very resistant to Infectloo yet If 
one does occur its presence b betrayed by the 
resulUng adhesfona. Besides, the rat can be 
raised under laboratory soutiny and the 
factors of age and diet can be readily oon 
tToDed. 

With thb method it has also been posrible 
to determine whether the absorption of cat 
got with Its corresponding loss of tensile 
strength results in a dlmlnutiOG of the stren gth 
of tlar wound during the time when the 
wound must depend on the suture matcrisl 
for its strength. In contrast, of course, sHk 
retains Its thread strength during thb cruaal 
period of heahng except for the strength It 
loses In wetting 


Hooded rats weigh hig from i8o to 350 
grams were employed, Tlifly w er e divided 
Into two groups one for the wounds which 
were sutured with catgut and the other for 
those which were sutared with wlk- All of 
the animals were fed on the same adequate 
stodt diet both before and after the wounds 
were ma/l/' 

TTio wound* were made as follows an In- 
cWon appitramately r centimeter in length 
was made in the rumen or portion of 
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the stomach (Fig i) We always tried to 
make the indsioiis about i centimeter m 
length, but if they did vary In length the 
test would not be affected, for the method 
compares only the degr ees of distentKm neces- 
sary to rupture the weakest area m the tissue 
regeneratmg between the severed edges. An 
masion of greater length, therefore, would 
only present a greater length of this tissue 
of the same width and thickness. After the 
incision was made, the inner or squamous cdl 
layer of this portion of the stomach could 
usually be distinguished as a separate layer 
However, it was not sutured as a separate 
layer for in so doing the sutures would have 
to penetrate into the lumen of the stomach. 
Instead, both layers were ajyroxi mated, the 
serosa bemg sutured accuratdy with a con 
tmuous suture and then slightly Inverted with 
a second row of sutures. Tbe abdominal wail 
was closed by means of a continuous suture 
of black sQk. 

Two sixes of silk and two sixes of plain and 
chromic catgut were used — 0 and C aflk, 
and catgutf sixes No 00000 and No 000 
^VIth these sixes the effect of suturing with 
sixed sQk could be compared with sutur 
ing with as equally £ne sixed catgut, the 
effect of the large strand of silk with the 
equally large strand of catgut, and the fine 
with the lar^ rises in each instance. Table I 
gives the diameters and thread strengths of 
these sutures. Chromic catgut of the same 
sizes was also used to give information re 
garding the strength of wounds sutured with 
absorbable materials not as quickly absorbed 
ns the plain catgut. To deteimine the im 
mediate strength of the wounds, five wounds 
repaired with each material were tested 15 
minutes after suturing Five whose 

wounds were sutured with each material were 
then killed each day after the operation from 
the first through the seventh days. The 
peritoneal cavities and the wounds were 
Inspected for evidence of Infection, and if 
found, the'animals were discarded The test 
mg of the wound was done as follows Tbe 
oesophagus was tied off and the stomadh rc 
moved with a small portion of the duodenum 
attached The cannula of the Inflating ap- 
paratus (Fig a) i\-as tied mto the duodenum 



and the stomach moistened with saline during 
the test- 

The inflatin g apparatus originally described 
has been modifitri somewhat (4) Ihe com 
pressed air tank here in the department of 
surgery a defimte pressure of air 

automatically (Fig a) Controlled by the 
valve A this constant pressure was let into 
a distribntmg tube to the amount of 10 
pounds per square inch Controlled bv the 
valve B this 10 pounds per square men was 
then allowed to escape into the stomach. A 
manometer i centimeter In diameter, gradu 
ated m millimeters of mercury reconded the 
escape of this air by means of a wnting pomt. 
The air was let into the stomach at approzi 
mately the same rate for each test and this 
was determined by watching the rate of ascent 
of the wnting point. During an inflation of 
a stomach there was only a slight fall m the 
pressure m the distnbutmg tube, for while 
air was escapmg mto a clos«l system at one 
end it was constantly being replenished at the 
other end. When the wound or stomach rup- 
tured there was a sharp f«Jl in pr essu re and a 
sharp drop of the writmg pomt. The actual 
number of milbmeters recorded at the height 
of the curve had to be multipUed by two be 
cause the manometer used was of the open 
type. 

To test the effiacncy of this apparatus, the 
mercury manometer was calibrated for the 
number of pounds per square inch of pressure 
delivered at the cannula This calibration 
was done by attachmg an ordinary air pres- 
sure gauge to the cannula. The relationship 
of the reading of the manometer to the pres- 
sure gauge was directly proportional and 
therefore plotted as a strai^t Ime. The size 
of the cannula was found to be the most 
important factor m causing a discrepancy to 
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occur between the two retdlnga. Not only the locaUoD c 4 the nipture given by the test, 
does the constilctkin of the caoDule cause the These breaking pressores for 5 wDundsntured 
pressure to back up m the apparatus, but also with each of the difierent ntore materials 
amaller it is, the longer it takes to M a were avenged for each day and pkitted as a 
ilomach- For these reasons we have always funcUoo of time. 

us^ as large a cannula as it Is possible to use MicrosoTpicsecltODS of two untested wounds 

and througtxnit an experiment have always from each group were made at the dally m 
used the same sued cannula- If for any tervala. Before bang cut, the stomachs woe 
reason a new cannula was needed the ma distended with formalin and allowed to fix 
chme was- alwajs re-callbraled. Ande from for 24 boura. Haanotoiylin-eoiin stains and 
this precaution regarding the cannula, no LaltDaw sflver stains were used. This new 
otha changes in the apparatus influenced the rilver method devised by Dr George F Laid- 
corrdatioo betwee n tlw readinp registered bv law m this department is exceOent for dem 
the majwmeter and the actual amount of air onstimting the fine fibrfli of new formed 
distending the stomatii. The head of elr collagen (7) 
pressure in the diitrilaiting lube could be set msulti 

at either 8 or 15 pounds, or different amounts Regardless of the sue of the catgut or silk 
of mercury in the manometer could be used used, the wounds were of approximately the 
or the rate at which the air was alloired to mwTri^ strength immediately after ntunng 
escape Into the gauge could be varied soma- (Table H) Thus aH the wounds began to 
what, pnrvided the change was not too greet, heal from approximately the tame strength. 
The readings of the m a n o m eter therefore. After the first 24 hours, however tfl of the 
represent the true amount of pressure enter wounds increased somewhat In strength a 
Ing into the stomach, provided the same rfienomcnon whkhrwc have described-belore. 
sixed <*wnnnU^ of large die, Is used for each From thU time, though, and lasting through- 
teat- out the first period of healing all the wound* 

Along with the breaking pressure for each steadily lost strength those sutured with lUk 
test was recorded the weight of the rat and lost strength until the third day while those 




HOWES STRENGTH OF WOUNDS SUTURED WITH CATGUT AND SILK 313 


TABLE I 
BLACX SILK. 


TABLE n STEENOTH OF WOtTKDS WETH 

VARIOUS SUTURE MATERIALS 


Tr**Q* 

DUncia (prxiKki 
(BiMiMrtcr) dryi 


n 

(tcttnl by *7- 

0 S, Ntry tD*» >9' 
Mwkrtl] Irocib tnud) 
o 6—0 j 6— o tS » 

o 10 o 10 o I H 
o 16 ^ rt j 

IT — o 16 — o T i 

sutured with catgut lost strength unt3 the 
fourth day (Fig 3 ) Further some lo^s of 
strength took pla^ regardleas of the rize or 
the nature of the suture material employed 
Even with chromic catgut there was as much 
loss of strength as with plain catgut One 
con only conclude, therefore that the loss of 
strength was not caused by the loss of tensDe 
strength of the suture material alone but 
rather by the change of all the factors whidi 
determine the strength of the wound during 
the latent period On the fourth day the 
wounds sutured with silk had develop^ new 
strength and continued to have more strength 
than those sutured with catgut until the 
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tured with silk than in those sutured with 
catgut and they possessed greater healing 
strength throughout the earlier phase of the 
second penod Moreover, the wounds sutured 
with ai^ became stronger than the stomach 
wall m a shorter penod of time than did those 
sutured with cat^L 

When we compared the sizes of sflk and 
catgut with the rtrength of the wounds we 
found that the larger sizes did not give any 
greater strength to the wound than did the 
smaller sizes of the same material either dur 


seventh day On the seventh day one of the 
wounds sutured with rilk had healed to the 
point where It was stronger than the stomach 
wall and on subsequent days the number of 
thescincreased consistently On the other hand 
the wounds sutured with catgut demonstrated 
an increase of strength only on the fifth day 
and until the seventhday hud leas strength than 
those sutured with silL Even on the seventh 
day all of the wounds sutured with catgut 
disrupted at the site of the wound when 
tested, and it was not imtil the eighth day 
that one of them became stronger than the 
surrounding stomach wall After this time 
the number of those stronger than the stem 
ach wall consistent!) increased 

The first period of healing strength was 
therefore one daj shorter In the wounds su 


mg the first penod of healmg or during the 
■iccond penod Neither were the larger sixes 
more efficaaous in preventing the loss of 
strength of the wound during the first penod 
again indicating that it is not the thread 
strength of the suture that detenrunes the 
strength of the sutured wouncL Indeed, the 
strength of the wound during both penods 
of healmg was found to be attnbutable to 
the nature of the suture material rather than 
to its size We cannot, of course, aay any 
thing about the relationship between the 
number of sutures employed and the strength 
of the wound because m ^esc experiments the 
numberwas constant. It is important, however, 
to call atlention to the fact that the wounds 
sutured with the tine silk, and catgut hai as 
much strength both immediate!) after sutnr 
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Ing and dunng beaJlng u dud the wounds 
sutuied with tbe lAfB«r ske*. 

TTie microscopic plctom of these heaJmg 
wounds WM u foUows. Hhtologicnlly the 
rumen of the nt * stomach u Imed with 
•quamouB epithelium sarmounted by a thin 
keratin laj-er It rest* almost directly upon a 
well devdoped musculans mucosa. Betwee n 
thb and the rauscularis, howe\-er b a thin 
laj er of loose areolar Ussue which pcrmiU the 
cpithellinn to adapt itself to ,tiie \'ar>mg 
state* of chitenboD or contraction of the or 
gan. Externally b the icroaa. Sa\-c for the 
regeneration of the epithelium and the leroia. 
tbe entire re-establiahmaat of the continuity 
of these wounds during healing was brought 
about by the prolifcintlon of cells of meso- 
thellal ori gin, Both grosalj and mtcn»oopic 
oDy the ate of tbe woimd was thicker tnan 
the rest of the stomach wall Thb thickening 
was found to be caused in part by the Inver 
lion of the aeroaa, In port ^ the thickening 
of tbe epithelium at the wound edges, and in 
MTt by the fonnation of granulation tbsue 
between the epithelium and the seroea. 

In tbe wounds sntured with sQk, exudation 
was found after the fifth da> of bealmg only 


in raw instances New fibrfls of collagen were 
first seen in these wounds about the second 
day (F!g 4) On the other hand In the 
wounds sutured with catgut, exudation in 
most Instances continued until the sixth or 
seir’cnth daj New fibrib of collagen appeared 
about the third dav (Fig 5) 

To imnmaTlze the rnulti then there was 
a definite relationship be tw e en the micro- 
scopic pictures of healing with the two differ 
ent suture materiab and the strength of the 
wounds. Ulth iHk, regardless of its sue the 
exudative reaction was Icm piolooged the re 
geoeratlrt phase began cftiber and strength 
returned earlier Wth catgut the wounds 
hod a longer period of exudation, the regen- 
erative phase appeared later and strength 
returned later Under the experimental oon- 
<£tioos eitablbhed here, these changes oc 
curred regardless of the size of tbe sutures 
used the finer rise* being just as efficacioiu In 
giving strength to the wound as tbe larger 

DSCCtSION 

WTiile it is dear from these expeft raepti 
thli't Sir wieth retum rq n>nri> fapiHlyrriThi* 
wounds wtnred with iDk th^p ^r> ^hp se su- 
tpred wfib catgut, the I mpression should not 
be lelt mat silk Is aJwajTi the suture ma 
tcrial of choice The clinical efficient of 
both sutures cannot be evaluated without 
dbciaaing tbe limltatioos of each. Silk must 
be used according to the careful technique 
described by Halsted. It has to be used in 
fine sizes, taking on]\ small bites of tbue. 
preferably in the fascial la\*aa, and then oalj 
as single interrupted stitdiea. It must not 
be tied too tightly and the <'T rr * < of each 
suture must be cut away right at the knot. 
Most important of all t£e technique has to 
bengwHy aseptic. WTienthescrequlrenientsare 
fulfilled silk b an admirable suture iMien, 
howc\-er they are not fulfilled, its \’aluc rap- 
Idlj diminishes. If the woond sutured with 
tfik bccoma infected, the presence of the iflk 
eicessh-dy prolongs bealhg A draining sinus 
develwjs — a sinus whjch d«* not dose until 
the suk suture acting os the nidus of the 
infection sloughs out or b mechanically re- 
moved. 

Sflk should not be used In traumatic 
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tlttt th£ woin^ U well hetled The mutcolaris U tees oo 
either tide of the ftOh mtore. The wouod (n the epthdram 
rann nt be KetL 

wounds unless the wound is repaired shortlj 
after the injury and then only after debride- 
ment and ungation If sHt is to be used for 
suturing in the gastrointestinal tract, it 
should not be permitted to penetrate the 
mucosa for ulcerations occur around silk, pro- 
truding into the lumen of the gut In the 
unnary bladder, silk perforating mto the 
interior maj become the mdus of a calculus 
The use of silk docs not prevent the disrup- 
tion of operative wounds 0 Sokolov has 
recently reported numerous disruptions of 
wounds sutured with sHL However, a higher 
percentage of disruptions occurred with cat 
gut, indicating the greater unrcllabihU of 
this material These conclusions could of 
course ha\*e been anticipated for catgut is 
rapidly abvirbed under arcumstances which 
bi^g about the disruption of a wound The 
use of silL m opcratii e wounds made to dram 
infected areas Is ab«olutel\ contra indicated 
Silk, like catgut docs not (fo wdl in fat Be 



ndcs with extreme obesity silk is technically 
diQicult to handle 

For all the contra mdicated uses of silk 
catgut 15 the more desirable suture material 

In all fairness it must be said however 
that if catgut ^ere used according to the 
technique required for silk rather than in the 
mode in whi^ it is usually emplojtd, catgut 
would be a more efiBaent suture material For 
a number of >xar5 I have recommended that 
catgut be employed m fine sixes, inserted 
eiactlj according to the technique described 
for sDk This recommendation was based on 
other expenmental work showing that the 
larger sizes of catgut did not have a suffiaently 
greater holding power In the tissues to justify 
their use (5) Here, it has agam been demon 
strated that the use of the larger sizes of cither 
silk or catgut does not impart greater strength 
to the wound ather immediately after sutur 
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ing or (luring healing \11 sutures giw greater 
fflrcngth to the wt>un(l when cmploj-eri as 
sniallbite Interrupted »titches inserted into 
the llaaucs oI greatest bolding power TnJung 
large bites of tiwje as is far too often the way 
in whkb (atgut Is eraplojTd require* that the 
stitch be tW tightly In order to establish 
limmcas of the cut edge*. Such ttrassulalion 
often residts in necrosis. Catgut like tOk 
should not be used as a (rondnuous suture. 
When it is used in this manner the main 
tenance of the apposition of the entire length 
of the wound fa jeoperdired if one portloo of 
the strand gives WBV or fa absorbed. The more 
rapid absorption of catgut m the presence of 
on increased amount of exudate or in collcc 
tions of aerum fa really a virtue, for then thoae 
interrupted stitches directly in amtact with 
the exudate are al»oibed and do not remain 
as the nidi of the Infection whfle those not In 
contact with the exudate hold the wound 
tocher Under rimilar drcmnatancca, the 
silk sutures remain as tudi of the Infectwn 
Because part of tbe catgut wlH be afatorbed 
and part will ronaio one can risk suturing po- 
tentially contaminated wounds with this mate 
naL Thus it wHl bold and allow a laparotomy 
wound made for tbe removiLl of an infamed 
Bppenchx or gall bladder to heal although at 
one end of the wound there ma) be a drain 
age tract continuously oontaminatlng this 
portion of the wound. 

Regarding the <piestion as to whether the 
use of catgat in the wound predisposes to In 
fectloo m dean cases there can be do 
better answer than that givoi by Halsted 

It sbouU be beme Ib mind tbst during tbe gnattr 
part of tbe penod of Its dlsfntegntlon the catfot 
sulnn h tw< only oat serving Its parpcMebot bpfaj 
Lig the rdV of Dccrotk ibsue o< a cultnrt meolom. 
I tmst that I ihsB oot be considered flippant In suf 
fTsthif ihst tbe Ideal absortwhle nnire material 
mfaht be a thread which aookl serre Its porpoae 
fckf, say ten dajrs and be absor b ed in two or three. 

Conceded that Infect (on is less likely to occur with 
sfllk than with catgnt, it wculd still be objected, and 
c]ulte pertlaently that In case it should occor tbe 
burled sHk rnfaht (Ive eodlesa trouble and have to 
be removed. 

It h weD within reason to espect that the tech 
nJqne may be st least so perfect when sHk b em 
pkjyed that tbe wound sill tecome Infected oot once 
[q a hundred cases If fine tOk srere used and the 
Infection slfaht probably none of the burled threads 


wouU be ertruded, nor would bcallnK be dcUred 
dcmcMidraWr r>o snernnt of thnr pre'eocc WWn 
hear> silk has been uvd for aov of the sufuret and 
the wjppnralkm H comfdcrabie one ik more or 
perhaps, all of tbe threads would have to be re 
moTcd. Etth In such case it Is Tery unlikely that tbe 
Ufatsres tod fine satnres would give trouble (3) 

It can be added of courae that it fa reason 
able to expect also thnt with catgut the tech 
nique can become so perfect that the wound 
wfli not become infected once in a hundred 

cases, 

TTic ideal suture sboaid hold the wound 
edges together until the wound is healed and 
it should not be affected by or take part In any 
untownrtl reaction dunng healing Further 
it should be absorbed or become innocoous 
ebortly after tbe W(xind has healed \eJtber 
catgut nor iQk fa an ideal suture. Both have 
their \nrtucA, both their drawbacks. Thar 
effidenoea, howexTr are increased with prop- 
er Dsages. Fortunate!} silk does not counte- 
nance TTususe, but unfortonatdy It fa not 
ytt realised that the heeling of wounds 
can be Improved and that occurrence 
of mfedkin and untoward reaction can be 
reduced by using catgut accordmg to tbe 
aOk technique Both sflk and catgut are 
indbpcisable to surgeiy TheindlcaLionstnd 
contra bdications for their use are dcoriy 
defined but the deefaioo as to which should 
be used In any given case must be guided bv 
the nature of the particular wound to be 
repaired. 

tuaaiAa\ 

X Experimental wounds m the stomachs of 
rats lutured with catgut and efik of tbe »jne 
and different tfaes demonstrated that m all 
the wounds repaired with ailk fibroplasia be- 
gan earlier and the wounds accumulated 
strength more Apidly t>mn in those sutured 
with catgut. 

a Microscopic secdjons of these wounds 
showed the exudative phase to be of less dura 
tkm In the wounds sutured with tOk than In 
thoae sutured with catgut 

3 The experiments showed that there ^rms 
no advantage In using sutures of large dimcn 
sloos — the larger sixes of silk or catgqt gave 
no adcfitlonal strength to the wounds dther 
Immediately after suturing or daring 
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4 The efficacy of catgut and silk as suture 
matcnah and the indications and contra 
indications for their use have been discuKed 
SDk must be employed by a definite technique 
Catgut would have greater effiaencj, if iwed 
according to the same technique 
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THE rOLE of the H.CM\TOiIA IX FKACTURE HEALING* 


n j Porn M D PA 

T he hiptmard manner In which pm- 
vtsonal calloi forms about a fractured 
bone b a matter of evtr^ daj ob*er\*a 
tion There b an abundance of callus in tome 
cases, while in others apparently identical 
there is Httle or none A limited cuff of callus 
develops about the fracture hne when the 
fragments have been repbeed and properiy 
aligned but when the fragments stand at an 
an^e to etch other the callus is muail> more 
luxuriant on the sides of the smaller angle It 
IS not uncommon cspedallj m children to see 
roentgesxigraphJcaUy callus extending from 0 
to ta centimetcri from the fraaurc line m 
cases In Trhich it u evident that the pericBtcum 
could r>ot have been stripped up that dis- 
tance In Figure I a 6 we^ old fracture in a 
\ jTar <M child the \ re> shows much callus 
growing from the lower fragment upward 
about the shaft and ver^ little downward 
from the upper fragment In Figure i an 
\ ray picture of a 35 day fracture m a 16 
>ear old boy we see ah the callus on the 
medial side of the fragments Such observa 
tKms dirphcated In anv series of roentgeno- 
grams of fractures of long bones, naturafl^ 
raise the question what is the guide for the 
growth of this Intcnnediarj osteoid tissue’ 
Wolff s law controlling the dev-elopment of 
definitive callus according to the demands of 
stress and strain cannot be m force so long as 
the fragments are at complete rest separated 
or entirely free from musde pull overcome by 
traction 

Omnixatlon of the hamatoma as the brat 
step m the healing of broken bones has be«i 
known since fractures were first studied his- 
tologlcallv Bier in a senes o( artides on 
tissue repair reviews hn previous work and 
rc-emphasues the importance of the hw 
matoma not onl> os a uibstratum but also os 
a stimulant for the growth of new bone He 
goes so far as to la) that thb substratum acts 
as a nutritive bw {\aekrMnt) for the 
newly growing bone cells. He shows that an 
eicavatiOD In the tftaa. filled with blood and 

Tr* tW llrfcit^W •( I «r^w j tl 


CS 0« Pul, lujsots 

carefuUv covered with skin wilj be so ac 
curatel) repaired with new bone as to re 
produce exactly the original shape whereas, 
the excavation partially filled with blood and 
improperlj covered be Impcrfectlj re 
paired with new bone Lexer bdieves that 
Wood merdv serves as sn indifferent fiUmg 
mto which tbaue may grow Kugelraass sod 
Berg by the Injection of 5 cubic centimeters of 
a I per cent solution of tiypsin m the fracture 
rite digested awav the blood dot and pro- 
duced delayed healing while by the injection 
of tibnnogen mlo the fracture site mote than 
the average amount of callus was produced- 

Many eipcrunenti have been performed m 
which the periosteum has been raised and 
vanoui substancEs Injected beneath It to 
stimulate callus fonnabon CnHus will form 
to some degree under penoateum lifted from 
bone by the injection of any material whatso- 
ever provided it doe* not interfere with the 
bonc-ronnlDg dexnefiU and ft staWe enoogh 
to keep the penosteum raised The Involu 
cnim formed in pus beneath the penosteum 
after an acute htrmatogenous osteomyelitis is 
a perfect example of how new bone will grow 
Into a fluid medium Pochhammer succeeded 
In producing new bone by putting dead mus- 
cle agar or gelatin between the penosteum 
and the shaft but he found that it served ku 
wen than blood as a nidus for new boot 
Fischer Injected dead itaphvlococd Into the 
periosteum and produced new bone on the 
shaft Burckhardt Injected imtatme sub- 
stancea such as 10 to jo per cent lactic aad 
and sodium chloride into or beneath the perios- 
teum and produced huge masses of bony cal- 
lus, Injertion of Wood twke daily likewise 
product extensive callus. 

The object of these erpenments a to 
determine whether bony callus will follow a 
biood dot extending away from the point of 
Ixine mjurv ontade e( Ikr mitajurai vnralstd 
penosiritm 

In the first senes of 10 animals the nitlius 
was sawed entlrdy across, the ulna acting as 

RMS U>bc«J Omown of CUc^ 
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FTg I Sh wwk« old fncture In 3 ye»r old chQd. The 
\ rmy rictort »honn mttch alJcu aboat tbc trppw *i>d very 
little ibont the fewer frtgment. 

a splint and an attempt was made to keep 
the operative field dry in some caaca and m 
others to allow a lai^ hematoma to form 
about the sawed ends Difficulties were at 
once encountered It was impossible m the 
control wnimaU to mamtain an absolutely dry 
field Slight oonng from the bone ends per 
sisted m spite of the utmost care Secondly 
it was impossible to eliminate the factor of 
trauma — a stumbhng block m many of the 
comparatU'e studies on the rate of fracture 
healing Some animals walked about on the 
leg operated upon almost immediately wbfle 
others protected it for days It beeme ap- 
parent that unless fixed conditions could be 
established the work would not be conclusive 
This first group of experiments merely in 
(hcates what is more definitely established in 
the second senes 

Dot 8 The right radius was sawed aenm. All 
bfeod and bone dart were careful!) wiped away and 
fresh blood allowed to flow Into the wound and dot 
about the bone ends. Closure was done with aob- 
cutlcular catgut The wound remained dean The 
\ ra\ picture (Fig 3) taken 30 days oflcr operation 
shows a larKC amount of callus iboul the bone cnrls. 
Compare this with the following eipcrimenL 

Doi to Tbc nght radius was sJraHarly sawed 
acTosi. All blood and bone dust were sponged out 
and after qU bleeding had apparently stuped the 
wound was clov^L It remained dean The \ ra> 
picture (Fig 4) taken 31 dap after operation showa 
some callus but deddedlv less than In Figure 3 



Flff s Thirty five day fracture b a 16 ytar old boy 
The X ray sbowa all the calhji on the nedkl 

tUk. 

Other arumAls showed similar mdicative 
variations with the exception of two, one m 
which a large amount of callus developed m a 
supposedly dry field and another m which 
very little callus appeared about the bone 
ends covered with blood Making room, for a 
large blood dot by cutting out a piece of 
muKle resulted in the development of more 
luxuriant callus Drawing a piece of live 
muscle over a displaced fragment of course 
prevented the grot^ of callus 

SECOND SERIES OF EXPERIirzNTS 

To obviate the uncertain factors of trauma 
concealed bleeding and variation in animals 
a second senes of expenments was performed 
on 16 dogs each animal serving as its opph 
control 

Under stnctl> aseptic precautions the 
radius or femur U’as exposed on one side and 
cut one half across with a i millimeter wide 
saw All bone dust and blood which might 
contain partidcs of bone were wiped away 
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without Injuring the periosteum. Bleeding 
V&5 minimal. Blood from the harmatonui 
was thai obtained from a vdn and poured over 
the point of bone injury where It waa allowed 
to dot The musdes were dosed looady 
enough to asxnd spreading the newly formed 



haanaloma. The akin wai closed with hne 
•ubcuUoilaJ cat^t 

The corre^oding bone on the emposte 
sde waa treated inBariy except mr the 
Wood dot 

Three of the typical protocola are reviewed 
briefly Tbe summary of tJI the results b 
given in Table I 

£V(io. Operadm Febfoaiy 13 iw* Hrautoma 
placed over aloiie taw cut In mt Tamoa, rlfht ndnia 
dry I>en died llmh 15 31 day* after opeiatkia. 
Poatmoctein examinalkm rereaJed over toe defect 
Id the left radhii a rounded heap ol bony calhii i 3 
mflUmetm blab by 11 mMineten Imc and 7 
mOUmeten «lu (Flf. 5) Tbe abaft at uft pofat 
b 7 minimetai In diamfter Ljdnaae 
over IQ area extmdfna fnxn anwoxlinatdr > 
coitlmeten above to 1 cefltlmetcr* below tbe pciflt 
of bone Injniy are njultfpie depodta of caJdimi »lt' 
vanls( In i^e fro® pin point to 1 mnUrocter m 
diameter Blood plfment lUint are atlll vfdbV. 

Tbe iojur^ to the rlfbt ndbi la amootbly re 
paired No dcpodti of caldam aalti are noted 

Jlbcroacoplc ciamfnatlon The maia 0/ tbwjc 
lying orer tbe booe defect cootlata bitriy of nealy 
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Fif : Fig 8 n* 9- 

Flg 7 Easels' ModertU boo/ollmat tbealtcof the faEmaifou over • ttw cut 

in the I^t raohi*, » Uttk oUla* on tfaeatotrol etde. (TU* 1* Ute odIj utlnud In which 
csllui developed la the o( * bnutomaj 

Fig &. U- Eaifc bony e«llai In * bnatoiu aborv the Mw cut la the left 
fernor oooe oa the coat^ tliie. 

Fig 9- Dog6S. Plutomph thowtng the boiiTctlJu* tt the dte of the hdoatom 
om the uw cut la the ^ht n^ta tvae on the oppoalte tide where hbda oveirlny 
the bone injury 


formed vucular bone Uid down In Irrefulai’ fuhion 
(Fig 6) "^e ipicM between the bone lelinda are 

Urge and contain blood Tills mats of new bone Is 
finnly attached to the shaft There Is no evidence of 
the buried periosteum of the shaft over which the 
blood clot was placed Fibrous tluue or new perios- 
teum coven the entire new growth of bone. There 
is callus in the bone defect only on the control tide. 

The ma.sses of caldum, amorphous la stnictore 
are stained deep blue by tucmatoxylln and lie In 
the connective tissue on the periosteum 

D«ii 8 Operation February 1 8 lajj Hematoma 
over the saw cut in the left radiua, ri^t dry KlDed 
April I a. 54 daji after operaiiom Postmortem 
examination revved bonj callus over the defect 
in the left radius 5 5 mlllimetcn high by 19 mini 
mclers long (Fig 7) The diameter of the ibaJi at 
this polut is 7 millimeters, No caldum dcpoiita. 
On the control side there is a httle bony callus 1 5 
miUlmeten high by 7 mlDimcters long This is the 
ooli animal in which there was any alias on the 
control side. Bleeding may have occurred after the 
operation. 

Operation Febmarj 28, iqjj Urmatoron 
placed over the saw cut in the Wt femur llusda 
cut to allow more room for blood Right femur dry 


Pog killed March aS, a8 days after operation, 
Foslmortcm examination revealed the hump of bony 
callui on the left to be 5 mllliineters hi^ and lying a 
centimeters above the point of bone injury From 
this high point It extendi downward in a sloping 
manner to 7 mHUmeters below the taw-cut In the 
bone (Fig 8) No esJeiam deposits are seen 
Microscopic examination ahows no evidence of 
Infection The cut in the right femur is smoothly 
healed. 

In 9 animala there was a variable amount 
of bony callus or calaum depoaits or both on 
the experimental side where the hrematoraa 
was placed over the bone defect, and in only 
1 a small amount of callus on the control 
side. In 7 nnmiflis there vras neither calaum 
nor callus on either side. The single instance 
m 16 experiments of callus formation on the 
control ride is rvell within the limit of expen 
mental error We assume that a too rapid 
absorption of the hxmatoma was the cause 
of the absence of callus m 6 instances, In 
the first place because no calaum deposits 



Fi( o Doc 6A UicrcMCOpic plcOrrt thawing Ibc bonjr 
c*Ihii OD tb« tluit tX tilt ute at tfaa hcimtDoa Tbc 
irpAnlkD of Uk ctQu froca tlu ifatit oranrvd tn Um 
flrinc pjo t f 

were femnd m any of these dogs, and in tbc 
Kcond place becaoae of the tendenev of a 
bJCTTiatoma to absorb readDj under actlvdij 
moving moadea 

TJTTBn STKIES OF CXFEBDf£'<TS 
Since It could be shown that bony callos 
will grow into a blood dot it aeemed worth 
wbUe to determine whether It would develop 
m a similar manner In a of autogenous 
nbnn 



PtC.li Vc%ri Pbcrfocnpti of tie oew bone ImuUtoa 
•bent ft detect p^ocedln ibetdt femuf ftod co tc i e it with 
blood No boQ7 fiPtne of the ddect eo tbft rtfht emeted 

with fbrin. 


Oft Dot hSft \ cry wmll ftmooiit ol nihii not 

tebte c i u fti h r or nrotceftORnphlcilly where the hbrln 
<r\erlaf Lb« boot defect 

In this sene* of 15 dogs the following 
cipenmHita were perfonned the same tech 
nique being used at outlined above In the 
second senea The radius or femur was 
expooed on one ede a defect in the bone was 
pr^uced and a hsmatoma was allowed to 
form oN'tT the cte of bone injury On the 
oppoate side a similar defect was produced 
and all blood carefuU) wiped away From 
so to 30 cubic centimeters of blood was then 
withdrawn from the TumaJ s van and de- 
libnnated The hbdti was washed at least 
three times in normal salt solution, sfjucead 
diy placed over the bosic defect and held 
there by a couple of ititches throogh the 
overi>ing musde. In a few instances in which 
the tendons or musdes were cut 00 one side to 
allow more room for a hiematoma the) were 
also cut on the oppocjte side and the fibrin 
mass laid in the defect. 

The csential details of only two ei pai 
ments are givoi 

D*t &8 Opera tkm September 37 Umiiocna 
«as placed irver taw cut to the rigfat radlui er 
(cndlac wcQ isto the mcduUaiy cavity A maw of 
fibrin about tbc lixe of the end of an adult thumb 
lifts placed over a dmllar cut in the left raefioa- 
Dof killed October t? 30 dart after operadem. 
Postmortein examination revetid a mas* of bon^ 
cftHus 15 mnilmetefi lone hy 3 mnDmetcn hip 
OTerlviot the dte of booe Inform 00 the rffij 
(Fig. 0) There U groftaly do catlrt on the right and 
oeU a few ttraodt of fibioni adberions. no evideece 
of the fibrin. iHcroftcopfc eraminatloo coofirnu 
the gnm and roentgen Ofrapblc finding* (Flgi. to 
u>d lOft) 
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TABLE I 


EcMilts 



ExpeKiaaUsl boa*! 



Typ« el bee* 

f.lrlfTTw 

ClllMta 

la nCn 

actm 


D«y» 

fibafi 

■na. 



mwQrt 

neex 

dMMl 

Arrfta 

ot 

Coe trot 

At *lt* 

Cootrol 


17 

44 

J 

X 


X 


-H-H- 

« 

txi5 


tl 


7 

X 


X 


0 


J 5*«0 


>6 

— 

41 

— T"' 

X 


X 


+ 


1 j*ll 



7 

« 

X 


X 


+++ 

*» 


■> 

„ 

) 


X 


X 


+-H- 


X fllj 




t 

X 



X 

0 


I j«o 



>S 

It 


X 


X 



fi*o 



1 

1 

X 


X 


+-H- 




u 

4 I 

e 

X 


X 


0 

«» 

I J» 1 



U *fwti Afllittl* liot •«« na ttkhm (Wpoihi or olhB oo i*dr 

TABLE n 


Kc«la 


1 

rifriwaTf tl r ~ 1 TfpB el boa* <ktet 

CjJdga 

dcfoaltt 

CftUas icr 

WiQeo 

Do* 

m 


Fosox 

su^ 

M« cat 

Plm 

dtltdid 

mt 

At aie 
el 

knHtsQs 

Atila 

«a. 

AtMts 

ti 

fc*T— 

AtiUe 

10 

■DB 1 

X 


X 


0 


e 

xxSiaai. 

ft 

It 

X 


X 


HS 3 HI 


1114 an. 


St 

t 6 

X 


X 


■S59' 

0 

fxxean. 


f1 

41 

X 


X 


0 

• 

zij mn. 


14 

»5 

X 


X 




0 

0 

JS 

1 

X 



X 



Samn 

■odste 

noth la 

» 

4 

X 



X 

-H- 


it-'.n 

Dodok* 

Dodala 

At 

*J 

X 



X 

0 


s— n 
aoikila 

ftodata 

6 S 

•4 

X 



X 

IHH 


0 

e 

*7 

>7 

X 



X 

IKgggB 

messm 

4 i« msXL 

f»o am. 

6 S 

»o 

IHDH 

IBHH 

X 


0 

0 

rrxoML 

e 

74 


[■■1 

lH^H 


X 

0 

0 

LTJ BSl. 

0 

74 



X 


X 

-H- 

D 



77 

•t 


X 


X 

+ 

0 

J tiSam. 

e 

T* 



X 


X 


« 




Dot 77 Hoge police dog At opermticdi, Novem 
ber aj a piece oi boce al^t 15 milUmetcn In dl- 
araeter and 3 to 4 millimeters deep was chiseled out 
of the left femur about 6 centl^ters above Uie 
condyle A lurmstoma was allowed to form over the 
defect- Over a similar defect In the right femur a 


large mass of fibrin washed s times in normal ult 
•olutlon was placed. The musde was cut on the 
left on the ri^t It was cut and repaired at once. 
Se^•ea days after operation 5 cubic centimeters of 
autogenous blood was infected Into the site of bone 
injury on the left side. Dog was killed December 14 
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II Atr* opendoa. Pcwtmortem exjunlnAdon 
rcTcftled about the defect In the left femur a drcnlar 
rldn of bcmy nfhit j to 4 mOUiDeteTS high and S 
millimetcn wide (Fig. ii) A few nnall d^todta of 
caldnm ealts are Doted. The deprcnlan in the d^t 
fenmr remalm pcactlcally the time ai it wa< at the 
time of opcTatlon except for an o ter giu wth of 
fibrous time. Then b do sign of the fibrtn. IQctD' 
•copic examination shows no tifn of Infection. 

The raulti of all the egpenmenti of thU 
lerie* are summaiixed In Take IL 

DISCUMIOH 

A anssderable quantity of blood left ud 
dbturbed in the faada or musde formi a hrm 
elastic mass or hjcmatoma svhich b either 
abaorbed or finally replaced by connective 
tlssne The proceu of hwdlng ol^t a broken 
bone b difierent The kmatonu. b early 
Impregnated with calcanm salts transformed 
into osteoid tbnie, and eventually Into bone. 
If for aome reason the normal processes do 
not occur and the weedy ocxinective tbsue 
overgrows the space about the broken bone 
ends, fibrous union b the rmlt 

In every fracture there U Injuiv to at least 
two structures the base itself and the coonec 
live tisue about the fracture. There b always 
some bleeding The blood b one of the im 
portast factors in the beohng process It 
clots about the bone ends, and In so dobg 
fonni a framework for the ingrowth of new 
tmue, Robeson m 1931 deiDOnstrated an 
enzyme phosphatase wmch will cause the 
pre^ltaUoD of calaom phosphate from the 
readuy Goloble caldum herose mooopbo^ihotic 
esten. Thb eniyme be extracted from bU 
tbsnes but espedalij from bone and caBos 
and uonary erithdlum. It seems more 
likdy that thb ensyme accreted by the 
fractured bone b taken op by the hjcmatoma, 
stimulates the deposition of rwlriirm Mlts 
from the newly established capillary drcula 
tkm, and infiuences the proceas of osalfica 
Uoc In our experiments calamn salts in 
large quantities were Uld down as far as 3 
centimeten from the site of a i millimeter 
wide cut halfway across a bone. These cal 
chim depoaitioTH were greater than could 


have been denved from the clot itself. In no 
Instance were there appreciable calcnnn 
deposits about the nte of wine injury in the 
abWnce of an ovtriying blood dot. TTiere b 
no basb for saying that the haanatoma U any 
tbmg more than a medhim in which some- 
thing — very probably an ensyme — b held 
and where It may come in contact with the 
newly forming circulation and stimulate the 
deposition of new bone. The fact that no 
caldum salt depositions or bony callus for 
mations appeared over the site of bone injury 
in the absence of a hssnatoma suggest that 
thb activating substance acoetea by the 
injured booe was Hiffiwad or absorbed before 
bone forming activities could occur 

Hasnatomata were made in the abdominal 
wall and in the fascial sheaths of the thigh 
in a number of wnhnslit In no instance were 
caldum dcposlu seen, either grossly or 
microscopically titer periods of $ to 10 days, 
wl^rtas there were ertessrve deposits of 
caldum as early as the thud day in a hx- 
matoma ovolying an injured booe. 

COWCUJSIONS 

The hematoma about a fracture b a suit 
able medlnm for the depositbn of caldum 
ttlts aivd the formation of bony callut. Hbnn 
b leia j^ectlve than blood as a medium about 
a bone injury Into which osteoid tissue may 
grow 
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“MILK or CALCIUM” BILE 

THOMAS SCHUBB M D, and SAMUEL B GOODffTONE, M PrrTWoiCH 


M edical literature is dotted with oc 
casional reports conccmiiig bUiaiy 
calculi which consist of pure or almost 

S ure calaum carbonate But nowhere m the 
terature have the wnters, after an exhaustive 
search, been able to find an exact counter 
part of the case which they are presenting, 
namely, one in which the gall bladder con 
tained virtually pure calaum carbonate m 
suspension, resembling “mllL of calaum” 
Several cases, however, aimilar In some re- 
spects to the one under consideration but all 
associated with stones m the gall bladder 
were encountered in the foreign Uterature, and 
win be reviewed below 

BXPOKT or THE CASE 

This patient (R. Q ) an unmarried female aged 
94 yean, wu admitted to the ilonteSore Hoaplul, 
Novem^r 90, iQio giving a history that at the 
age of ij yea^ while ttHl m Enrope, she was con 
fined to m with a febrile oonditkn, dlagnoted at 
dlHerent times as lafiucnca and malaria. Tbepadeat 
at that time was to young that her memory U not 
dar concendna the deUila, but she was quite cer 
tain that th^ Uloess had been associated with re* 
pcated attadcs of dillls and fever After her recov 
ery she was apparently well for about 6 months, 
when she became subfect to frecraent nocturnal at 
tacks of right hTpochondriac p*in, which persisted 
for teveiml months. Following this, there was an In 
terval of relief for about 9 years, when. In iqjt she 
emigrated to the United States. Shortly tboinfter 
the attacks of pain recurred. At first they began In 
the right hypodicmdiium aiul radiated around the 
right costal margfn to the back, but recently the 
piins altered their course, radiadng upward sab- 
stemally being associated with bloating and bdeh 
Inr Severilth^tbeattackswereioseTerethstmor 
pblae bad to be given Between the attacks, she 
complained of epi^tric distress after the ingestion 
of any solid food, ^ere were frequent i wisea, occa 
skmsl belching and some add regurritation. Fried 
and ddka lessen foods aeKisvited the Stress. Consd 
pation was moderate and was reliered by mlncrsi cfl. 

rhrslcal nraminttfon was negative except tor 
definite epigastric and right hyp^ondriac tender 
nett. The Boas point was pcaftive for tenderness, 
as were also the lismes In the region of the ri^t 
acromlodavicalsT Joint. Routine examinations of 
the urine were negative. There was a sU^t anxmia. 
The W assermann and Kahn tests were negative. 


A roentgenogram of the eastro-mtestlnal tract 
taken in October 1930 rrveeJed only normal struc 
tures. On the gastroduodenal pUtes, however. 
Just outside the pylorus, in the region of the gall 
bUdder Is a tmsH shadow which assumes on some of 
the films a crescentic shape (i 95 centimeters by 0.4 
centiliter), while on others It appears oval in out 
liTw< (a o centimeters by i 7 centimeters) and tug 
gests the possIblUty of a gall stone although a diver 
dculom of the second portion of the duodenum must 
be considered.” (Figs, i, * ) On the colon plates 
thb shadow was still pre sen t (Fig 3) A cholcCTito- 
gram 11 hours after the dyeituff was tcunlc 
tttered revealed no de^te shadow of the gall blad 
der * but there b an oval shadow which corresponds 
very dosety to the shadow noted at the prcvioris 
exainlnatlon, and still suggests the poesibQl^ of the 
presence oi a gall stone. In the region ol the cystic 
duct b another but much smaller shadow also sag 
festive (A a pdl stone. Following the fatty meal, 
DO change was observed in the shadows In the re^n 
of the gall bladder Re-examination of the gtll 
bladder taken a week after the above, and without 
the admlnbtiatkin ol dyestufi, revealed a shadow 
strongly snggestive of an enlarged gall bladder at 
the very bottom of which appears to be an oval atone 
of the same sixe as already mentioned, which ahifta 
ita position and chanra its shape deeding apon 
the posture of the patient In tne cystic duct area 
the shadow previously noted still pertists, suggesting 
a small occlnsive calculus sltuat^ In the lumen cu 
thb structure (Fig. 4) 

At operation November 94, 1930 the upper abdo* 
men was opened throu^ the usuiti oblique indsion. 
extending irom the enworm cartllsge down to ana 
a little to the right of the umbilicus. Aside from the 
gall bladder Ci^oration of the abdomen revved 
only Dormal structures. Tbere were no evidences of 
be^titls. the right border of the liver retalni^ its 
nonnal natchet like edge. The ^1 bladder was 
tensely dbtended, and the seat of a hydrops. No 
stone lach as was suggested by the X ray pbtes 
could be palpated in ue gall bladder altbongh the 
tenseness of the vbcus precluded ponfii^y of 
palpating a stone even if it were th^ Further 
ciploTsUon revealed a small calculus completely 
obstructing the cystic duct. An attempt to rnMe 
thb stone mto the cavity of the gall bladder 
Clamps were applied to the cystic duct proiimsl to 
the stone, and the gall bladder and cystic duct in 
duding the stone were removed from below upward. 
The removal of the gall bladder was Just about rnm 

f ileted when, due to the e xtr e m e thlimcss of its wall 
t was Inadvertently nicked. Thb resulted in the 
escape alfirst, of "wWte W\e whl^ In turn was 
followed by the escape of a substance strongly re 
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ft gh«Jt mixtu re. Tbe ofxslaf In tbe gftli 
hiftddcr wfti qukUr dftraped, ftad tne mml 


le report of tb* p*thfJn^ foUowi. ‘"nie^)ed- 
wwna ccmibted of • {ill aad ft full test tube 

coatilnlnt ft mlliy wtdte flold with ft bcftry sedl- 
taent (FI^ c 6, and 7) Tbe nil bUdder wfti pear 
ibapeo, mooentelj dirt coded, and opacpa. Tbe 
■eroos coTcrinf wu fibrosed. Wben tbe (ill bladder 
and orrtic duct were laid open, tbi latter wu foond 
cocDplcteljr ocduded by a (reybb white calnihii 
ratbtf soft and friable, about tb« tbe ol a larfe pea. 
Tbe fall bladder Itself do rtonea, bat wu 

filled with a seromndnout fiidd and at tbe depend- 
ent portion of tbe vbctii, there wu a white aedunent 
reaembllnf finely precipitated <'h«iw Tbe mucoaa 
wu purly frey in adw, with namcrooi bands ot 
fibrous Uaane repdactng Its Dortoal rots. Mkro- 
Kofic aectloQS at tbe fin bladder waO tbowed com- 
plete replacement by fibroos dacoe. Tbe normal 
trabeoilg and tbe cnlsmnar epilbelium of tbe mn 
COM were replaced by connective dane. In tbe 
crypu codd ’x teen tmall depodta of what appeared 
to M fikium aalta. Tbe rnbmacoaa wu tbe seat ol 
a mild monoondeai Infiltradoo. 

Aniirtb of tbe fluid found In the fill bladder fol 
Iowa ‘^It wu mflkr wtdte In color On atinrOof a 
heavy ebaih-Uke snortance Ktikd to tbe botton of 
tbe tot tnbe, leavtof a clear colodeaa, ftqpcmatant 
flold. After centrlfufilhadoa, the aoUd tnaOer wu 
found to f tp ees eiu 15.6 pa cant of tbe total Tolnme 
tbe rest wu oystil-dear liquid. Chemlcsby It con- 
tained a Ulat trace of albumin, a trace of tsadn and 
very small amounts of chlocldes and bOe held In 
aolaiiDo. Part of ths solid reddoe wu desiccated 
and found to be Isnlnble hi fat solraits, inch u 
etbe^ chlorofor m and rerr weakly soloUe 

In dOnte adds partially solahle (n rtroof 
sulphuric, and poosphonc tidi- It also care on 
caibco dioxide fu. Another portkn wu dlfested 
wUh a pboepbnlc-aulpbarlc add mixture, wUcb 
destroyed all tbe orfanlc matter After co m plete 
charri^ only fi.5 per cent of tbe orlftn«l weight wu 
lost. T& atndy ^ the Inorfftnlc pordoD proved h to 
coBslst entirely of pore calclnm carbonate. Tbe fl-s 
pc cent orgaiilc matte wu compaKd of salts of 
glycodidic and taorocboUc No Mt** pfgmorm 

were pr esent. A rnkj o e co pfcal study of tbe secB- 
ment proved It to consist of virtoally pure amor 
pbous nannies of csldnm caibooste, c^y an oc 
caaVtniT crystal of filrium carbonate arid c£Ie salts 
betng deteried. uulysis of tbe mtlc 

daert ftone showed that It Ukewlae of vlr 

tutUy pore caldttm carbonate. 

Bscanae of these most onasnal faB-Uadde ftrwt 
Incs. it wu deemed advbaUe to amdy tbe patlent’a 
f.«Trfnin metaboUtu. All tbe parting Uood and 
Qj^ findlngi are bere recorded Blood near pr 
m nil g rams pic 100 cubic <*VTiriFnCfT» Moednon 
ptrotCT nltrowen, sp mlUlframs per 100 centl- 
metm blood nrk sdd, 14 mHUgrams pc 100 entde 
centlmeten tfood pifaocpbarna, 4.0 nBfigrtms pwr 


xoo cable centlmeten blood cbolesterof, too mOE- 
fraiu pc ICO cubic cccrimeteo blood calcbm, 
tnlUIfTams pa too cuUc centhneters (Deceo- 
bc 10 iQjo) blood calrinni, Li-4 mOUtraiiu pc too 
cubk cendmeten (Decern be iQjo) bloM car 

bon dioxide, 64 v^uma per cent urobilin, nen 
thre arlnc caldum 8js mlUlgnuns In 805 cubic 
cendmeten orlne (total S4 boar specimen) Ictdc 
Index. 7 van den Bergh cnrcct, negadrt tncfirect, 
neutrrs. 

Hoatgenocrams of the entire skeleton taken not 
only beg use of tbe obvio u sly dfstarbed caWnm 
meuboflsra, bat also becaoM tbe cbolecystofcam 
had reveal^ cal dam deposits In tbe cirtDa« of 
tbe ribs, wee qaite oesrtlve, tbe roentfeoooaflrt 
teprortinf u foU^s “No radlomphlc evidence of 
abnonnalJty In tbe manne in whkh tbe calHum fa 
depodted In the bones. Tbce Is neltbc deficiency 
ncr any dgn of cslartous depoilL'* 

A fbetkup cn tbe blo^ findings wu made on 
AprQ4,i03i ovc 4 months aftc operaden, reveal- 
Ing tbe foUowlog Blood caldom, 8 6 mOllgrima pc 
100 cnbtc cendmeten bbwd phospb or as, 4.1 raM- 
grana pnr loo cable cendmeten blood axle add, 
a I ndlllgrama per xoo coldc cendmeten, blood car 
b<n dloAle, pa volomea pc cent Ictarlc hulex, 7 
Anothc efa^ufs made on klarcb *0, lOjr. 16 
months allc opmdon, rmaled tbe loUcinv 
Blood ealdum, &8 Tpnilgr wma per lee eshk cesU 
meten blo^ pboapborra, 4.1 ttflUgrana pc too 

Since opendon, tbe padeel hu had no recs 
resce of former lymptoais 

RisTjirf OT mz taxzArxraz 
As was slated ahovn, a search of the Iltcra 
ture failed to reveal a record of aoy case sunl- 
lar to the one with which we are dealing In 
GennaDy however Volkmann In 1914 re- 
moved from a 30 year old woman who pi\‘c a 
typical histoiv of cholelithiasis a long and 
•omewfaat enlarged gall bladder the cystk 
duct of which was eroded ty a cfaeny ilie 
stone. The viscus contained instead cu Qor 
mal bOe a white, opacpie fluid, reaemhUng 
milk of caJaum,” In which there were found 
five molbeny shaped stones. TTie latter were 
colored light yellow and in areas presented 
whitish layers of lime. llicnMcopfcaJ analysis 
revealed the preacnce of caldum carbonate 
crystals. (iJbcmlcal analyili proved the pres- 
ence of cholesterol an abundance of car 
booates and tmsUer amounts of sulphates and 
chloride*, BOIrubln was weakly positive 
In 1916 the same author rewrted the patho- 
logical findings of a gall bladder removed from 
a woman 46 yesi* old who for 5 year* P« 
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viously also suSered from rather typical 
attacks of cholelithiasis At operaUon the 
removed organ was fcmnd to be the seat of a 
chronic cholecystitis, as evidenced by the 
marked thickening of the waB, the evade duct 
being occluded by a stone The gaB bladder 
contained a mflty fluid and two stones. ‘An 
accurate chemical analysis proved con 
dusivdy that we were actuaBy d e al in g with 
a bile like ‘milk of calaum,’ and not with the 
so called ‘white bile’ described by Kausch and 
others, which occurs in the various types of 
obstruction of the biliary passages.” Un 
fortunately, no mention was made of the com 
poatlon of the stones contained within the 
gall bladder 

Demel and Schultsc, In 1927 reviewed 
Volkmann'a findings, supplementing these 
with an additional case. This patient, 33 
years of age Injured 11 years previously with 
a pitch fork, h^ develop a severe general 
ized septic infection with secondary meta 
static abscesses. Recovery from this Infection 
look 5 years. During the following 6 veara 
she was entirely weu, when she developed 
symptoms of an acute cholecystitis with the 
formation of a mass which was diagnosed as 
an enlarged gaB bladder After a second 
attadc, a Icnsdy filled gaB bladder, which 
could not be emptied on pressure, was re 
moved. In the removed viscus were found 
‘ four pea siied stones, dark greyish brown in 
color, a few bard stones with uneven sur 
faces, also a stone a httle smaller than the 
rest, white, coveted with brown ‘ watts ' soft 
and friable, inddc of which was a brownish 
white design The larger stones had a cover 
ing of brownish white hue. On the whole 
they showed a structure resemblmg concen 
tncilly arranged crystals, with inegular 
brownish white designs Microscopically they 
revealed, in addition to numerous cholesterol 
crystals, crystalline calaum, as well as pfg 
ment in ciuvte irregular la> en. On opening 
the gall buidder, a visdd, milky, quite opaque 
Ucpild escaped, after evacuation of which were 
noticed white 'dots’ which covered the en 
tire mucous membrane m spots forming httle 
masses the size of lentils. Microscopic 
nation of the gall bladder wall showed the 
choractcnsUc picture of acute cholcc>'stitis 


with destruction of the mucosa.” Examina 
tion of both stones and sediment showed them 
to consist prmdpaBy of calaum salts While 
the authors do not specifically state that 
there was calculous obstruction of the cystic 
duct, such was probably the case, since from 
their own description they had cncoimtered 
on acutely distended stone containing gall 
bladder which did not empty on pressure 

While the following 2 cases are to be dis- 
tinguished from those just quoted by the dif 
ference m the consistency of the material con 
tamed m the gaB bladders they are here men 
tioned because the major portion of this ma 
tenal was found to be almost pure caldum m 
flome form 

In 1930, Sasse reported the case of a 51 
year old woman, w^, having suflered for 8 
years from typb^ gaB stone colic presented 
hersdf with jaundice and a m&ss m the gaB 
bladder region A cholecystogram showed a 
dense shadow the size of a walnut situated m 
the gall bladder region The gall bladder was 
removed, and on examination its lumen was 
found filled with a plastic, doughy gum like 
material of somewhat whitish green yeBow 
color which at first was thought to be the con 
Irast medium taken ^ days previously for 
X ray purposes. In this tenaciDus maa were 
foimd lodged 14 round, smooth green gaB 
stones varying in size from a pinhead to a 
pea. It was the impteasion of the exammers 
that the contrast medium mtroduced for 
X ray purposes might have given rise to gaU 
Slone formation HistologvcaU^ there was 
found a chronic cholecystitis with ulceration 
and atrophy of the mucous membrane The 
pdl stones consisted of a nudena of pigment, 
with a covering lavcr of cholesterol Chemi 
caHy it was shown that the yeBowish white 
dou^y mass was pure caldum carbonate. 

Churchman, m 1911, reported a gw: some 
what similar to Sasse t Ttds case was one of 
acute cholecystitis with complete calculous 
occlusion of the duct, which came to 

E tion. The gsB bladder contained neither 
or put It did, however contain a pe- 
culiar fluid with an odor suggestive of a mir 
ture of cod liver oB and turpentine. This ma 
teiial had a consistent Binular to that of tooth 
paste. " It had no property of adhesion 
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whatever and when handled failed to como 
Into mtimite contact with the wUn of the 
fin g er from which it wu Beparated appar 
ently by a thin layer of oIL None of it stack 
to the finger thoogh Its peculiar oily odor 
remained on the athi- It was ductile, and 
coold be polled oot in stranda, like poDed 
candy hot it was somewhat clastic. A 
chemical analysis of this msterlal showed It 
to consist largdy of the aoeps of calatnn salts. 

rACToas nrsLUEHtairo the deposthov of 

CAtCimi Dt THE OAtL BLADDEB AKD BUE 

DUCTS 

According to Wells, pathoiockal 
tion occurs In two forms — one u a preapita 
tion of caldum In the secretions and eicre 
tions of the body the other is the deposttun 
of calcium salts in the tumea themselves. It 
u the former with which we are at present 
concerned. In the vanoos dassificatioas of 
biUaiy cal cu li all anthors Uit the caldom car 
booate stone as being very rare and while 
some daasdv amorf^us and Incompldely 
crystalline caolesterd stones among rare 
types, DO mestKQ u msde of pore amorphoas 
ind qystaJline calcrum carWiate in gall 
bladder amtecta, as was found in this case. 
A search of the literature reveals no er plapa 
tion for such an occnrrenca Certain factors 
InfluendDg this process however are avail 
able, and wHl be considered below 

Aschoff (s) m hu Lsdirm qvrotes NauDyn a 
contention that calcnnn is a secretory product 
of the Inflamed mneous membrane of the gall 
bladder Aschoff himsdf contends that for 
the formation of the cbolcsterol^ilgment-cal 
dum stone a medium, rich not only In pro- 
tem but also containing bile b imguallfi^y 
necessary Bnt he feds that besides infection 
other fsrtors must be present in the formatloD 
of any stone nsmdy abnormal rhemiml own 
blnations m the bile, dysfnnctiDn of the biliary 
system and stasis. Thus, holding to hb con- 
tcntioo that gall-stone formation may occur 
under differoit conditions Aschoff quota 
Rons and McAIaster’s (15 16) InvestigatSoos. 
These workers found in dogs whose bflo pas- 
saga had been intubated for a long time a 
formation of caldnm carbonate precipitate 
as wdl as organic flocciili on the walls of the 


^aai and rubber rwnnitUs- Th^ also found 
concentncaHy laminated bodia m the bile of 
men who suffered from cholelithiasis, and bc- 
hevtd for this reason that th^ had come upon 
the true cause of gall stone formation They 
beliere that wherever the formation of pre- 
dpitata of organic suhstanca u poodble for 
a Wg time a predpitatloc of Hlirubin-calQ- 
um or caldum carbemate can occur They arc, 
therefore, of the opinion that Infections of the 
bDe pasaga do not so much pr^iare for gall 
stone formation by furnishing an exudate rich 
In protein and calcaum as by a sort of paraly 
sb of the waD, which no longer contracts when 
in an condition, and can no longer 

remove the preapita ted stiuctura. Aschoff 
doa not agree irith this opinion, since he 
recognixes only sedlmentstions, but no true 
stone fonnatun in the protein and caldum 
predpitata found by Rotjs and hb 00- workers 
in tltt dog 

Of btcrest in thb connection b Aschoff’s 
statement that in the de\-dopment of e\-eTy 
cholesterol-pigmeDt-calchiiD stone, ooe must 
differentiate three periods, vu (i)thepalod 
ofaystallbingonUthstb the peculiar fotma 
tion of rosetta (a) the period of agghitlna 
tion that b, the acannolatioQ of the rosetta 
uto the so called nudens and Cs) the penod 
of apporitkoi, that b the formation of cor 
He also points oot the fset that the 
preopitata in the crystallization and aggluti 
nation periods are usually richer in calaum 
than the preopitata of the apposition period 
and he b^eva that this ■troojffy favors the 
view that the increased calaum content of the 
center must be caused by fomethlng ip cd a l 
oamdy by the admixture of the exudate. 
^eDs quota evidence suggesting that the 
presence of the positively chsrg^ protein 
substanca In inflammatory exudata leads to 
the preapitatkm of caldum bfllruhinate, 
which b dcctro-negatlve, from the bile and 
hentt the formation of pigment-calcuH fa 
fsTOred or mitbted by inflammation of the 
hflbry tract. 

Wakdey and Buxton assert that in all m 
flammatoiy conditions cxxuTring In the bOe 
posugo, the caldum contait of the secretioo 
Is increased. TTiey also state that DormaHy 
the in the bile b coocentrated but 
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'whea stagaation, occura, the concentration 
may proceed beyond the normal amount, and 
preapltation follow This concentration of 
bUc occurs also m obstruction of the larger 
bBe dacti when obstruction to the flow occurs 
but not to the same extent as m the gall 
bladder MacCallum emphasiaea the fact 
that whereas cholesterol Is a normal constitu 
ent of the bile, and crystaHizea out from il, 
calaum appears m appreciable quantities only 
durmg the course of inflammation lachtwiU 
and Bode, discussing caiaum content of bile 
and its importance m the formation of gall 
stones, state that calaum la found In all gall 
atones, some m the radiatmg cholesterol 
stones, and larger quantities in aU other 
forms. They assert that calcium originates In 
the bile, and the dosest supposition is that 
when the calaum content of the bile is high 
caldum atones arc formed and that when the 
cboleaterol la high, cholesterol atones are 
formed This supposition is at the basts of the 
conception of the formation of gaB stones as 
propounded by Aschoff and Baemoster (3) 
an increase of the bile calaum occurring m 
inflammatorv conditions of the biliary ducts 
and partfculariy m stagnation of the contents 
of the gall bladder Mchoff and Baemdster 
ate of the oplmon that in cholecystitis ^tb 
inflammatory exudate and Increase in mucus 
there arises a large mcrcase m caldum which 
then brings about the formation of calaum 
containing stones or strata In spile of this 
overwfaclr^g evidence of the production of 
calaum m inflammatory processes LlchtwiU 
and Bock failed to find any increase in the 
bile calaum obtained from inflamed gall 
bladders 

Rous, McMaster and Drury (17) pomt out 
that the acidification of the We plays a part 
m the solubility of calaum carbonate In the 
bile The solubilitj of caldum carbonate is 
known to be mark^v affected by the fluid in 
which it IS contained. The normal liver bUc 
out of which It tends to preapilate is alkaline 
with an average b>'drogen mn concentration 
of 8 a, but in the gaff bladder where condi 
tions might otherwise seem favorable to 
predpitaUon, the secretion imdergoes a 
change toward the aad ede, becoining on 
long sojourn there, stronj^y aad to litmus 
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5 8 to 6 o) From bile thus altered, no 
carbonate precipitation takes place, even 
when It becomes greatly concentrated as m 
fastmg animals or after obstruction of the 
common duct. It Is this function of the gall 
bladder, namely to aadifv the bile, which is 
responsible for the absence of calaum preapi 
tation from the normal gall bladder This be 
mg the case, one might suppose that the 
failure to act would be followed by the forma 
tion of carbonate stones There is suffiaent 
evidence av^aWe m the hterature to indicate 
that this happens m rabbits, at least These 
same authors further confirmed the observa 
turns of others, that bile from the gall blad 
ders of animals was more add than bile which 
had been freshly secreted by the liver Th^ 
found similar differences m human specimens, 
and observed further that the aadity of dog 
bile increased progrcssivelv with the time of 
Its stay m the gall bladder A study of the 
caiaum concentration showed that it rose and 
fell with the hydrogen ion concentration and 
that caldum carbonate and cholesterol were 
preapitated from alkaline bile, whereas aadi 
fkcation prevented the preapltation Rous 
and his co-workers showed that one of the 
funcUons of the gall bladder was to aadUv the 
bfle, and thereby increase its solvent power 
for calaum, and perhaps for cholesterol 
Neilson and Meyers observed that in gall 
bladders so injured by infection as to lose the 
power of aadifying the bile the hydrogen Ion 
coDcenlrabon remains that of the secretion 
as denved from the liver According to Wdls 
the dcpoation of calaum salts depends on 
several conditions among which are listed 
mcrcased alkalinity or decreased carbon 
dioxide m the tissues, the formation withm 
the degenerative area of a substance having 
a special affinity for calaum, the production 
of a physical condition favoring the local 
absorption of salts the least soluble salts 
accumulating m excess 
While this paper was m the process of prepa 
ration, Phemlster (la) at the 1931 mectiDg of 
the American. Medical Association, reported 
7 cases of calaum gall stones nch in carbonate 
finding that there was constant m them com 
picte cystic duct obstruction, which leads him 
to condude that the latter is the sine qus non 
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of tic fngi caldum content of gall ttona He 
atites, withoQt nJduang proof that tie 
sequence of cventi ii u foUom a moderate 
cbolecyitids (none gave a history of temo 
acute cholccyatitfs) with a choleatercJ or 
cboieaterol pl^ent stone formatkm tie Im- 
paction of a stone In the cystic duct (in t 
case tie obstmctlon was due to a cardneana) 
snffidmt to cause complete obstruction ex 
cretion of mucus and caJehun carbonate by 
tie gall bladder wall forming a semlsolkt to 
soft white stone and incorporating other 
stones when they are present He and Ms 
associates admit that no explanation has been 
found for tie selective extretfon of calcium 
carbonate by tie gall bladder wafl. They 
suggest that it may be that it occurs only 
Tihen tie inflammatory process and the ob- 
struction are of certain ae g r ee s of chromdty 
and seventy They also point out that In 
moet cases of choleXIthuLtb with bydrope and 
cystic dnet obstruodon caldum carbonate 
stones are not formed. In support of their 
suggesUon that the caldum carbonate is ex 
creted by tie mocoui membrane of tie gaO 
bladder they point to die fact that the oMy 
other calcuH ccmtablng so high a percentage 
of carbcRxate are found occadonafly 

In the tallvary ducts and tie pancreas, where 
there Is also mucus sectetlan. In the October 
(13) i9jr A««alj^ 5 iff]ferrtieytgainreview 
these auca. In the 7 cases reported they again 
that the cystic duct obstractlon 
was always due to a stone of tie cboles- 
terol or cholesterol lament variety In our 
case, tie obstruction was due to a stone of 
pare caldum carbonate. Fhemister further 
states, that in his cases, tie pre-existing stones 
seemed to have acted as a trigger for tie 
predpitation of caldum carbonate. This 
sthnulns to predpltatioo was absent in our 
case. Tie aution admit that there is no ade- 
quate explanation for tie sdective excretion 
of caiaum carbonate by the gaH bladder wall 
and suggest that conditions may be favorable 
only when the mflammatitm and obstruc 
tion are of certam degrees of severity and 
ciromdty 

Licittwils and Bock quote rtscarehes of 
von Docimann and Neurndster stating that 
when in dogs the cystic duct Is dosed, tie bDc 


contains larger quandtfes of caldum and 
SDufler amounts of sodium tie longer tib 
artiicul stasis continues. Oliver asserts that 
as a result of tie »t* ffri»rirm following the ob- 
stniction an absorpti^ of alkaline substances 
occurs with tie production of an add hfle 
This leads to a catarrh with an outpouring 
of mocus b wfakh the pigments and ^ts are 
precipitated. Willde s wort on cipertmentil 
diolecystitis b rabbits showed that cioiet- 
teiol stones were fonned if the cystic doct 
remained patent but that b cases b which 
the cystic duct was dosed, tie eipenmcntsl 
choie^titis produced dti^ by btrivtaiDus 
or mural bjectbns of streptooKxl gave rue 
to stonca containing a high percentage of cal- 
dom. 

Andrews and Hrdina were led to an bves- 
tlgatioQ of tie ability of tie gaD bladder to 
absorb caldum and instead of rabbfta, doo 
were employed as subjects. In short, tiar 
conduslona were the exact opposite of TV 3 - 
kJea In cases of cystic dud obstruction, 
gradual resorptbe of caldum occurs from the 
gaB bladder and moreover this abaorptJoQ 
ocaua much more readily b the presence of 
BcspuratioD 

Walsh and Ivy b lidr etpoimenU on the 
fate of gaD stnoes, observed the effects of 
nation of the <7atic duct of tie dog 1 ^ 
bladder and state that becsuiae of tie patbo- 
logical changea that followed ligatkm of tie 
orstic dud with a stone b the gall bladder 
they deaded to ascertain the effect of hgttkm 
of the duct alone. In 4 dogs tie cystic dud 
was tied and the gall bladders rramhifd t 
mooths later In r tie gaD bladder wall had 
been riiilaced by fibrous tissue. In tic others, 
the walls were thickened and abnormal. In 
each case, tie vucus contabed a cdoriesa or 
light brown visdd lec reti oo and small flecks 
or oHicrdbas of pigment and carbonates, tie 
largest coocretkin weighing o 184 grams. 
Robb found that obstruction of the cystic 
duct leads to <Ssteatkm and bsa of functloQ 
which b turn lead to atrophy of the mucosa, 
and b the mmculai strata, to fibrous repltcs- 
ment- Stress, be averred, is the chief causal 
lactor b tie deggieration since only when 
stress overcomes funetkm does caldfication 
lesulL 
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DEDUCnONB TBOU STUT)\ 

The consensus of opinion then, is m favor 
of the view that calaum m gall bladder bQe 
appears in considerable quantities m the 
presence of inflammation Yet Lichtwiti and 
Bock contend that calaum is present m bile 
m varying quantities and believe that when 
the caldum content of bfle is high, caldum 
stones are fonned- \Vbile a prolonged chronic 
inflammation may have been a factor m the 
case here presented we can not overlook the 
fact that a marked hypcrcalcjcmia existed 
In explanation of the unprecedented phe 
noroenon of calaum prcapitalion without 
stone formation we may utflixe the same 
physical law which Fowweather and Collmson 
employed In their explanation of pure choles- 
terol stone formation They state that If crys- 
tallization of a substance occurs rapidly from a 
solution supersaturated with that substance, 
theaystalsv-illbefaLrlj pure and contamhttJc 
of other material present in the solution If 
hoviTver a suitable nucleus is originally prea- 
ent crystallization around the nucleus will 



Fig I Pitlcnt In erect potture, Obicrve the croccntic 
«h«dov }Q*t OQtside the p^mt. 

begin to occur immediately the concentration 
of the bfle exceeds the saturatbn value and 
will proceed comparatively slowly Under 
such conditions the stone will contain be- 
sides the substances m which the solution is 
supersaturated considerable amounts of other 
substances present in the solution In view 
of the hypercaJcfemia present is it not possible 
that the bile m this case was supersaturated 



D* * In pnme poritioa. Note the rirtutUy 

»h»dow Jint oauide the »econd portion ol th« doO- 
denatn. 

i- Koenlgcnogmin of the colon showing the ihidow 
Hill prcienL Note aho the prc»ence of cnatlCT shadow 
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shove it, which proved to be a cnkulos In 
dnet. 

Fig ^ Fbt plate which reveab the 
■t the dependent portkm of whJ^ b t 
Obaenre abo the pmbteoce of the am 
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FittjUid6 RoaCfcnarruni o( tbt bUdder Uka 
■Jtrr ezoMoo Note thiiaw ol the carbooue depoalu 
t the drmdest puttkm abo the cfvx doa eakuha 
F1( 7 Romtfeaofnus al the coeteatt ol the gall bltd 
dcT emptied into a tcM tnbe 

with cnJdum and that oo^talliatioQ oc 
cnrred at a time when oo cuitable oudaia for 
atone formation waa present? It aeema to ua 
that the amorphous content of the precipitate 
found In our case hardly mvalidates this hj 
pothcsii. ilnce a change from the cryatalUoe 
form might easDy have occurred during its 
■ojoum ki the gall bladder 

Uc krww for a certainty from the patho- 
logical cxaminatKin that the mucous mcm 
bnme of the gafl bladder under ooosideratlon 
was completely destroyed- Whether thu was 
brought about as a result of a previous dam- 
aging infection or prolonged Intravesical ten 
awn or both the gall bladder wall ■ ability 
to absorb the bile elements was undoubtedly 
tmally lost Is it rwt poseible that with the 
great excess of caJdom, the other dements 
present In the btlc could ha\-e been abaorbed 
before final destruction of the macoui mem 
brane was completed resnlting In the reten- 
tion of the reddoai oon-abaorbed caldum? 

Another factor of Importance that must be 
considered b that relating to the hydrogen 
wn concentration of the bile. As was ob- 
served above the normally alkaline ll\'er bfle 
undergoes a change toward the add side dur 
Ing its residence In the gall bladder increasing 


progreneU'ds with the time of its ktaj m this 
organ In tius case while we negieettd to test 
the reaction of the gall bladder contents, the 
presence of the csrtwnate preapitate pro\'es 
that the medium m which it existed was tika 
line or at least, neutral to litmus. TTib bears 
out the contention of Rous and hu associates, 
thot where the normal nrotectmg addif>ing 
function of the gall Wadder b int^ered idth, 
caldum predpltatwn ma> occur Cystic duct 
obstruction b met with so freaueotly in cases 
unaccompanied by caldum aepoaitjon that 
the poaalbllity of the existence of a prohibiting 
factor u strongly suggested Is It rwt possible 
that the difference m the hydrogoi ion con- 
centration b the determining factor? It b our 
mtenlion to make further Inveatlgatioftt alotig 
this line 

tver since the publication of Naun}!! i 
original work, most observers have contended 
that oddom is a secretory product of the in- 
fiamed gaB bladder mucosa Aschoff on the 
other hud beheres that for the formation of 
a stone there most be present, besides infec 
bon abnormal efaemica] combinations in the 
bQe dysfunction of the biliary system snd 
stasia. e fed that the caldum predpitatioa 
to this partloilar tnstance b a form of stone 
formation We have attempted to explain 
whj preopitalion and not stone formitloo 
oomri^ but we wish to rm phada-i that the 
factors necessary for stone fonnatJon namely 
chrome iofedion stasis produced bj cjsUc 
duct obstruction ebnorriial chcmkal com 
bluAtioni as eddenced bj the ^•percalcsrmb 
and altered function of the galf bladder waD 
as ^e^■enJed by the pathological examination 
of the gall bladder and the abnormal reaction 
of the goU bladder contents were present in 
this case 

"Ihe return of the blood caldum to Dormal 
after operabon remains unexplained- ITie 
preebe sources of the caldum, the influences 
modifying its amount and the comparathe 
rarity of its predpltation In pure form in the 
gall bladder arc other problems that remain 
to be solved. 

STjmiAIV AND CONCLUBIONB 

I An unusual case of hjilrops of the gaD 
bladder which contained pure amorphous snd 
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crj’sUlbnc calaum carbonate witbout stones 
but which was associated with cysbc duct 
obstruction due to a stone of the aarae com 
position and was accompanied by a hvper 
calcicmia is here presented- 

2 The roentgenological studies revealed a 
shadow m the region of the gall bladder which 
shifted its position and changed Its shape 
(crescentic and oval) We b^eve that a 
demonstration of suci shadows by X ray is 
strong evidence m favor of a highly conccn 
trated calaum sediment 

3 We believe with Phcmisler that cystic 
duct obstruction Is a constant factor that 
nccompanie* increased calaum content of the 
gall bladder This factor is present whether 
the wall of the gall bladder is the scat of cal 
dficatlon or when the viscus contains pure 
calaum stones calaum ‘ soaps ” or, as in our 
case pure caJdum precipitate Wh3e m 
Phemistcr s cases the cystic duct obstruction 
when due to a stone was always due to one 
of the cholesterol or cholesterol pigment 
variety that in our case was caused by a fn 
able ^culus composed of the same material 
as that present in the gall bladder It should 
be pointed out that m one of the cases re 
viewed by this author the obstruction was 
not calculous, but carcinomatous m nature 

4 The factors recogmred as being neces- 
sary for stone formation as laid down b> 
As^off were present m this case and we be 
lievc that this is a t)^^ of stone formation 

5 borne of the factors operative in this case 
as m all cases of gall stone formation, partial 
larly calaum stone formation remam un 
solved 

\\cwl»htoctpre«oarffTmtllcKietoDr M F Goldimilii 
rucBUitDolocbt o( the ilontcfiore Hcwplul, for Uw X i*y 
intcrprrtalfoM to Dr Krikor \irdumian, p«tbo(or{ft of 
Uk umc (nstitutbo for hb p«llx4oc^l uujytical 
trpoftn abo to Dr if A. Goodatooe for his kindoeaa In 
tmrulalJByforefffiiliteratDrr and to Dr M \ IIcfihcnioD, 
for hb spfeodki photographic rcprodoctlons. 
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SURGER\ G\'NECOLOGY AND OBSTETRICS 


GASTRITIS AND DUODENITIS IN RELATION TO THE ULCER 
PROBLEM 

A Study or 124 Cases or Pa»tiaj. GASTREcroirY 
PAUL W ASCHNER, U D CS a*i> SIDNEY CROSbilAN II D Nt» 

TW Wn~l] Swra Dr A A W| ud L*bcnk*t« ol Um U«at ImI W««T^it, Krr V«rY 


T ile bade esase of alcer of the stomach 
duodoium sod jejunum is stQ] the sub- 
ject of debate. The probleni has been 
attacked from vsnooi angl^ Many theories 
and bypotbesea haw been advanc^ to ci 
plain the occorrence and life history of these 
Icsiooi- The earlier mvcstisaton concentrated 


upon the patbcdogical ana dmicaj aspects of 
the ulcer Itself Changes in the groH and 
rojcr o ftcc^c appearance of the adjoiolog 
mucoaa were at first believed secondary to the 
ulcer itsdf The pathological studies were, 
until recently confined to autopay material 
and were umetlxfactotv In accurate histologi 
cal detail because of tiie npidltv mth which 
autolytic changes occur in the gastro-lntes- 
tmal tract ParticulirU was this so of the 
rest of the itomach and duodenum in cases of 
ulcer When however the operatioD of 


the fpeatnen Hlstologicnl evidence of diffuse 
chasgei In the mucosa were found however 
In alT ■peamens even when no abnormalities 
were observed in the fresh state. 

The operation of partial gaJtrcctom\ and 
subtotal gastrectomj has been emploj'ed, 
smee 1033 in the surgical treatment ^ ulcer 
upon the service of Dr A A Berg The 

f iresent study b based upon 1x4 tp^mens 
rom cases In which thb operatwn was per 
formed upon patients with the dinicaU diig 
nosfa of ulcer (68 ward patients. 56 private 
patients) The specimen was proroptly opened 
along the greater curvatnre, pinned oat and 
fubiMrged in the fixing sgest (Boom s fiuld) 
The next da> blocks of time were removed u 
shown in Fl^re 1 Several sections were art 
and stained from each block of time. 

To make dear the sgnlficance of our find- 


radical resection was adopted as the procedure Inga, oce should bear Ln mind the anatomy 
of choice in European dimes the opportunity sod histology of the normal stomach and 
presented to fix the ^)eamen prompU> and to doodenum- Such material to be satisfactoty 
study material free of the artefacts due to for microscopic study must be procured and 
autoiyiia. In many mstsncei gross lesions of hxed prompUj after death. The study of 
the mucoss were teen which were not detect Paaefa^ and Orator aj>d the modem text 


able bv external in^>ectxin and palpation of books of normal histology form the basb of 



the following description- Aa indicated in 
Figure 3 we dbringuish certain areas of the 
stomach namely curdla, fundos, antrum and 
pylorus. 



Ftf I DkSTO (faDvisf katiou fran •hicli bfecks Fig 1. Arcu to (i>e tj (Qtflastiiibed ^7 tS« 

wtn taken antber 



5 e 8-a 3 
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SUKGER\ ECOLOGY AXD OB^TETIUCS 


GASTRITIS AXD DUODENITIS tS RELATION TO THE ULCER 
PROBLEM 

K Stddt or 124 Cases or P«nu. GAsruCTOirr 

P\UL ^ ASCHXER,iID F \CS A*B SIDVE\ CROSSM.\N M D,\« \ou, 

TW tsTial Wm Dr ^ \ Svt as Ilk Sk«i HifiliT, Xrr Tat 


T he bask: cause of ulcer of the stomach 
duodeDucD and jejunum Is stiU the sub- 
ject of debate. Tiic prubkin has been 
attacD^ from s'aiioui an gl e*- ^IaIl^ theories 
ai>d hypolboes have adN*anced to ei 
plain the occurrence and Ufe historv of these 
IcsKjns. The earlier m\-est^tor*CTjQceDtraied 
upon the pathological and dintcal aspects of 
the ulcer Itself Change* in the groa and 
microscopK appearance of the adjoining 
mucosa were at first belle^•ed secondarv to the 
uker itsdf The pathological studies were, 
until recentlt conlmed to autopsv material 
and were unmtiifacton in accurate hMologi 
cal detail because of tiie rapKlit\ with which 
autolilK changes occur to the ^^astro-mte*- 
tmal tract Particulaiit was this so of the 
rest of the ttnmach and duodenum to case* of 
ulcer MTien however the operatwo of 
radical resection wa* adopted as t^ procedure 
of choice m European diotci the opporlunitj 
presented to fix the t p e gm en promptiv and to 
study matcrul free of the artefacts due to 
autotjais. In many instances grosi lesions of 
the mucosa were seen winch were not delect 
able b> external m^jedion and palpation of 



the spenmen. Histological e\-idence of efiffuse 
changes m the mucosa were found ho w ever 
m aQ fpedmens e\Tn when no abnonnalitia 
were observed fa the fresh state. 

The operatksi of partial ^trectomy and 
subtotal gastrectomy ha* been cmploved, 
amet 1933 fa the surgical treatment ulcer 
upon the service of Dr \. \. Berg The 
present study U based upon 124 jpeamens 
from case* fa whidi opcratloa was per 
forrued upon patients with the chnical Hug 
nosis of ulcer (6S ward patient*. 56 pmate 
patients) The specimen was pitunpllv opened 
alcmg the greater curvature, panned out and 
submerged fa the finpg agent (Bourn s finid) 
The next da\ blc>cks of tisiue were l eta m e d as 
shown m Figure t Se\*eral sectfoas were cut 
and stamed from eadi bloch of tissue 

To mate eJear the significance of our tmd- 
mgs. one thcmld bear fa minH the anatoso 
and histology of the normal stomach and 
duodenum- Such material to be sarisfacton- 
for microscopic *tud\ must be prooircd and 
hied promptly after death. The studv of 
I^scfatis and Orator and the modem text 
books of normal hlstoiog) fonn the basis of 
the foDowfag dcscrrplion \s faiBcated m 
Figure a we (Bstinguuh certam areas of the 
stomach, namdi artfia. fandu* antrum, and 
pjdoru*. 
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found in the fundal mucosa especially m 
auMa of gastnc ulcer 

Extensdve inflammatory processes may be 
suspected when pengastric adhesions, conges- 
tion ccdema, and mcreascd vascularity are 
noted at the operatmg table but in most cases 
macroscopic change arc seen only when the 
speamen has been opened These consist in 
the acute cases, of a diffuse or patchy redness 
and thickening of the mucosa, Sm^ super 
fiaal or deeper mucosal defects varjing in 
size from a pinhead to a centimeter In di^c 
ter so called erosions may be present. They 
arc usual!) surrounded by a rone of intense 
crjlhema may be covered by exudate, and 
arc usuallj found in the antrum, especially 
along the lesser curvature, rarely in the fund^ 
mucosa In a few instances (6 of our scries) 
large irregular serpigmous or geographical 
areas of erosion are found which are classified 
as cases of ulcerous gastntis first desenbed 
b> Nauwerck In these specimens the involve 
ment of the submucous muscular and serosal 
coats is so marked that the operator suspects 
malignancy It should be emphasized how 
c\cr that erosions may be di«»verable only 
b) microscopic examination of the specimen, 
espccall) IS this the case in the duodenum 
Frcqucnll) thc> are observ’cd m the immedi 
ate ncighborbo^ of the gross ulcer which ap- 



ple lo. Croo cjedraen. Cue of multiple daodeiuil 
ulcen, acute fuiiltu witli macroscopic erodoos. 


pears to form by a conglomeration or fusion 
of erosions, and then by extension deeper into 
the gastnc or duodenal wall Here it is neces- 
sary to point out that a somewhat arbitrary 
differentiation is made between an erosion 
and an ulcer m that the latter term is used 
only when the mucous membrane defect has 
penetrated and disrupted the musculans mu 
cosic 

In other specimens these acute lesions are 
absent or minimal but the mucosa is hj-per 
trophic, thickened and papillary or velvety 
in appearance These changes may be so 
marled as to produce a polypoid appearance 
not only of the antral but of the fundal mucosa 
as well the eUil mamelcnee of French authors. 
In still others, atrophic, fibrotic changes have 
taken place causing the mucosa to be reduced 
in thickness, pale, and smooth. Alternating 
areas of hypertrophy and atrophy may be 
seen m stilJ other specimens These are the 
cases of chronic gastritis and duodenitis. On 
microscopic examination however evidences 
of recurrent acute inflammatory fod are fre 
quently observed healed erosions and recur 
rent or renewed erosion of healed lesions in 
dicaUng that the acute inflammatoiy process 
although resolving Is not wholly spent 

The microscopic changes of g^ntis and 
duodenitis involve all the structures of the 
mucous membrane In acute lesions the 
lamina propna or mtersUtial tissue is great!) 
increased throughout b) mcreascd capillar) 
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vaxoiliinty end by enormous oumbers of 
both witl^ and around than, b etween the 
gaatnc pits and between the glandolar de 
menu. These ceUs consist almost entirely of 
polytnorpbonadeap leococytei with few re- 
mamJng lymphocyte*, plasma cdl*. and eosio 
ophUa The lencocyta are also seen in the 
lumen of the glands and the coDecting tnbxxle* 
or pits and are found wandering through be- 
tween the epithelial celU of th)^ structure* 
and of the surface Thu* an inflammatory 
exudate pour* out of the stroma toward the 
lumen of the stomach and duodenum. The 
most Intense manifcstatioa of this process is 
seen in the papilla {Lasiensptiie) At the 
apex of the papiDc and in the depth of the 
ciypta, epithdial defect* are obsaved from 
which the exudate ooxe* forth in a fan shaped 
manner like a tmoke screa The cpitbdUal 
cell* thcmselTC* contain leucocytes within 
vacuolei. This invasion probaUy precede* 
the duappearance of the epithelial i~»ll« which 
results In erosions {Uistenspiti Ensionsn) 
The ceUular Infiltration involve* the mutcu 
lana mucosc submucosa and even the mus- 
colans and serosa In theae structure* it b 
more usual to find round celb piredommant, 
coDected about the capOlarle* and in lym- 

f ihatlc space*. The proportion of polynudear 
eucocytes to round cell* in the stroma i» the 



Hr II- llcskd dmkoat oJcCT will] rowed mrioe 


baala for grading which we have adopted thui 
grades 4 and 3 art acute gastritis leiloni 
grades a and i subacute. As already stated, 
fod of acute inflammation may be found in 
the ditonic bypotrophJe and atrophic forms. 
Erofion* are usually found in the grade 3 and 
4 case* They may be very numcrou* and 
only mjcroscopic In tue or fewer in number 
tar^ and deeper extending to the musculans 
mucostr or in some instance* down to the 
lymipboid follides resting upon the latter the 
so ^led follicular erostoo*. The larnr em- 
sloas seem to form by fualoo of ndgnboring 
amalJcr one* and by progreialve destrucUoa 
of the underlying stroma and glandular iLruc 
lure*. By fuaion of larger eiosloni the Bcrplgi 
nous lesion* of ulcerous gastntb may be ex 
plained Open capfliarie* m these erooans 
cause a seepage of blood into the stomach or 
duodenum and account for the ina«i%T hjero- 
orrhages which occur in thi-^e caaes without 
any true ulcer being present. If the proce** 
continues the mtucularb mucosc may be in- 
vaded and broken and an acute ulcer result*. 
The rflie which the add gastric secretions nlav 
In tltt progrea* of these lesion* Is atfll dwat 
able, kon/ctany believe* that *ince no eri- 
dence of anaank necrosis or hannorrhagic In 
farction has been found m these area* a vas- 
cular origin can be eidudcd, nor does be be 
heve that the gastric Juice b a factor In thb 
reflect he differs from Hauser and Buechnef 
who ascribe an important contributory rdle to 
peptic digestioci 

That erosion* can heal with subsidence of 
the acute process there Is no doubt- In *pcd 
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TABLE L— SDADLARV OF SPECIMENS STUDIED 
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TABLE IL— fourteen GASTRIC ULCER SPECIMENS 
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TABLE riL -SEVENTY DUODENAL ULCER SPtCUlENS 
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mens of subacute and chronic gastritis and 
duodenitis the growth of epithdium from 
naghbonng surface and gland cells Is ob- 
served progressing from the borders of the 
defects o\'cr the granulation tissue. In other 
leskms complete epithdizatlon has occurred, 
a sin^e lajer of cuboldal cells covering the 
granulation and connective tissue whidi still 


contains polynudear leucocytes In the 
vianity of these healing and healed croaons 
one notes cystic dflatabon of the 
replarament of the deeper glandular atruc 
tures by granulation, and scar tissue A 
remarkable change m the surface and aypt 
epithdium Is also observed, the so called 
pseudopylonc transfonuatlon characterized 
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TVBLE IV— ELEVEN GASTRITIS AND DUODENITIS SPEdllENS, WITaOUT TRUE ULCER 

Type of m o aj*4 i* whkL ptmiimi One ot twcdoe 
pAMnl at ka aef CKmdDe. 

PuDiltL 8 

Trafi^tioDal i 

t 




by goblet celU and at dmea ewo Panetb celU 
a type of epubdium resembling that of the 
Intestine 

In these areas parUcularl> do e\ 4 dencei 
of perslftait mflainmatkia or renesTd in 
flanimation with polynDclear leacocytlc in 
titration and reneired erocons appear Such 
arcAS are conimonl) found in the antial xooe 
rard> in the fondal mucosa In some cases 
the antral macosa is almost endrdy replaced 
by this type of mncos secreting goblrt ceD 
epithelium As the uiflammator) process re 
solves the itrcma decreases m amount and the 
polynuclear leucocytes are replaced by plasma 
cdli and lymphocytes 

Recrudescences of acute inflammation 
renewed crosioni, healmg scarring and meta 
plasia may go on repeatedly m inch diseased 
mucous manbranes tenmniting In cxtensiTe 
atrophic changes- The Inflammatory procesa 
commonly Involves the antral and duodenal 
mucoac bnt the fundal mucosa does not en 
tirely escape although here the frequency and 
intensity of the process is found to be much 
less. 


DOTJUBUnON Ot THE LESIONS 
The findings In oor surgical matenal com 
spend qualitatively arith those observed by 
tne European contributors such as Killmi, 
Orator E^ohl Konjetxny and others. Analy 
sis of OUT findings is presdted in the appended 
tables gronplng the ^ses and rrmmsnTing 
the pathologic^ lesions. Eonjetmy states 
that, m one hundred consecutive cases stuefled 
by Puhl, bolaled erosions were seen macro 
•CDpiciJly in 8o per cent, and lesions of ulcer 
oui gakritk and duodenitis in 45 per cent 
In our material, erosions were recogmnhle 
macroacopically m 33 cases, and seipigiDcns 
ulcerous gastritis was observed m 6 addit ioosl 
cases, about 30 per cent In alL Other gio* 
evidences of gastritis and duodenitis atre 
apparent in an additional 35 y eeunens . iC- 
croscopic crosioos were found m 79 instancy 
about 64 per fwi f of the 124 specimens. Oi 
14 gastric ulcer cases, they were present In 7 
of 70 duodenal ulcer cases, we found them hi 
45 in II ipeidniens with no true ulcer enamo* 
were seen In 9 In 35 secondary cases, th^ 
occurred in 14. Their distribatlon in the 
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tbne mucosal zones is Indicated In the 
tables 

It is evident that the frequency of erosions 
both on gross and nucrosoopic examination, 
and the Intensitv of the mflammatory process 
Is conaldetablv less m our series of ep^imens 
than in those reported by European invesU 
gators. We b^eve this 15 due to the fact that 
most of our patients ore on a strict Sippy 
regimen for periods of i to 3 -weeki prior to 
operation and that this treatment is condu 
avc to resolution of the mflammatory process 
and healing of erosions In European dimes 
one notes much has co-(^)eration between 
medicai and surgical departments than ob- 
tains m our own hospitals with the result that 
ulcer patient! admitted directly to the sor 
gicol dude with active symptoms are usually 
operated upon without the preliminary medi 
cal management which we arc acenstomed to 
cmDioy Konjettny himscU observed that 
prdin^ry medicai treatment of these pa 
tients tends to disappearance of the acute and 
subacute Inflammatory process In the mucosa 

lELATlOKSmr OF GASTRITIS AXD DUODENITIS 
TO ULCER 

We realize the limitations of purely mor 
phologfcal studies without cxpenmcntal re 


production of the lerions when appUed to the 
problem of the etiological relalKmahip of the 
inflammatory diangea described to acute and 
chrome ulcers of the stomach, duodenum, and 
jejunum Certam deductions however, ore 
permissible when the findings and rfinjca l data 
arc analyzed Of first importance is that 
group of cases with the typical symptoms of 
ulcer characterized by periodic pain, remia- 
sions and bouts of active bleeding patients m 
whom the operative speennen reve^ no true 
rfleer but definite evidence of acute gastritis 
and duodenitis with erosions. It is this type of 
case in which \ ray examination, usually 
made when the acute ^mptoms have lub- 
rided, is entirely negativ'e and In whidi cx 
pbratlon frequently reveals so little or no 
pathology on insp^on and palpation that 
the surgeon finds no indication for anj sur 
gical procedure. Even pyicroduodenotomy 
and bupectmn may teve^ no recognizable 
lesion yet at a subscmient time a typical ulcer 
may devriop and be removed surgically 
These arc the cases which have been de- 
scribed as ^‘essential lucinatemesis * or gas- 
tpostaxis In discussing the healing of ulcers 
and their Ufe cyde, Crohn stated that an 
acute ulcer had been present but healed be 
fore exploration was undertaken If one 
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remembcn, however thit the inflammatory 
Icfioni and erojjooi may be recognitwble only 
by miotacoplc lecrian that they may be dli- 
tributed bei^d the range of mipecbon pos- 
sible throti^ the osnal ezpk)ratory incUon 
and moreover may have partly resolved 
under preliminaiy management the 

f^TirMfVm of these cases upon the basis of 
an acnte pre-ulcer gastritis and doodenlds 
seems more probable. 

TTie limilarity of eroskuis to the acute ulcer 
their variation in size and depth and thar 
apparent progressive nature leads us to be 
lieve that the croikin Is the precursor of the 
typical acute nicer We have seen moreover 
that erotlons may heal and break down again 
and that healed ulcers may present renewed 
erosions favoring recurrence In the stomach 
and duodenum In which ulcer has ocoirred 
and healed, new nJeers may form as a result 
of renewed mflammatkm and erosion 
The factors, however which detenmee the 
development and perrlsteDce of the chronic 
caHoQj tilcer and operate to prevent or binder 
ita healing are not well understood Me 
chanical uid \asculaf causes have in 
voked but do not entirely satisfy us. That a 
chrome ulcer advances ctcentrlcmlly by ero- 
sions fonnlng m the mucoaa at Its edge our 
speamens give ample evidence. That ser 
nigioous ulcerous gastritis develops in a uml 
lar manner also seems probable. In cases of 
chrooic callout ulcer tubatdoice of the gas- 
tritis and duodmitis to a chrome hypertrophic 
or even atrophic stage ocenri frequoitly but 
such mucous membranes are liable to renewal 
of the acute Inflammatory procewea. The 
rapid rebef of pain m the patient with a cal 
loos nicer after a short peri^ of strict dietetic 
management Is explainable by the subsidence 
of the associated gastritis the ulcer itself be- 
ing relatively onaJTected and much slower to 
reepood to treatment by evidence of heslmg 
In view of the ennstant asaocUtkm of gas- 
tritis and duodemtb in the ulcer itomach, tod 
the evidence that this process passes through 
an acute, subacute, and chronic phase with 
recnirences, it seems likely that the to called 
life cyde of ulcer Is dependent upon the life 
cyde of gastritis and duodenitis, and that 
only if a healed stage of the latter a attained. 


Is pennanent healing of the ulcer and freedom 
from new ulcers pouible. In the case of cal 
lous ulcer however, healing of the lesioo may 
not occur despite the tub^ence of gastiim 
to a chronic or even atrophic sta^ 

On the other hand, thM gastritis and doo- 
denftis may go on with penaSc recurrence of 
symptoms limnlating renewed ulceration or 
with actual renewed ulceration after medical 
management and varioia conservative lor 
gical procedures perfonned for the cure of the 
original ulcer with apparent success, b mp- 
ported by the findings In the secondary cases 
^aWe* V and VI) Tint jejunal ulcer may 
occur even after radical resedion is certain, 
but the factors responsible for thu occasional 
failure require carefnl Investigation, 

coNduaroNS 

We believe that the foDowing conduskms 
may be accepted on the basis of present 
know! edge. 

I UIcET does not occur in a normal gastric 
or duodffial mucous membrane. 

7 Gastritis and doodwiltli precede the 
devek>pmest of ulcer and predisp^ to iL 

j Gastritis and duodenitis b a dbeise 
process which passes through acute, subacute, 
and chronic stara with reoudescaices True 
ulcer may not develop but when It does, b a 
phase of the proc e ss. 

4- The factors responsible for the develop' 
ment and peribtence of the chrome callous 
ulcer are not weD understood 

5 Diem may heal spontaneously or as a 
rei^t of treatment or surg er y but the under 
lying gastntis and duodenitis may persist and 
predispose to renewed ulceration 

6 The etiology of gastiiUs and duodenitis 
of the type whim we bellevB precedes ulcer 
b not known ^Vhrthe^ thb type of gastritis 
and duodenitis is tpedfic b still an open ques- 
tion and limllai studies in other gastric le 
sions axe b progreM, Unfortunately port 
mortem matenal & usually of no value for the 
detafled hbtologlcal study necessary for 
morphoJogical bvestlgatlou. Dctenninitioo 
of toe etWogical factor or factors b gastiitii 
and duodenl^ seems to ns a necessary pre- 
curaor to discovery of the bask cause of 
ulcer 
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P LACENTA Eccrrta, aitiiough a vtry 
rare condition, was known to the older 
obstetnoans and referred to under the 
name of adherent placenta Morgagm, Tar 
nier and Budm, according to Reeb, mentioned 
the condition and stated that it was difficult, 
even with the bistoury, to separate the pU. 
cental tissue from the uterine muade. 

The most conspicuous elements of the pla 
centa are the vilh and the intervillous ^wices, 
for they make the greater bulk of the organ 
The deddua basaha or serotma the mat^nal 
portion of the placenta, is found beneath the 
vilh and is poietratcd by them in some places 
In the decidua basahs, which is made im 
largely of deddual cells— modified stroma cells 
of the endometriujn — mav be found blood 
veasds, uterine glands, and to its superfiaal 
portions, fetal ectoderm mingled with the 
deadoal cdU. The membrane of Nllabuch a 
dense fibnnoid structure composed largely of 
necrotic chononlc epithdium is found along 
the musde border, in promnity to the vQh 
The vilh and the ad}oining smooth musde 
cells may sometimes be mvolvcd m the nc 
erotic layer tinder normal conditions the 
basal deddua la interposed throughout be- 
tween the viSi and the utenne musculature. 
This has a profound significance since it is 
tesponsibie for the separation of the placenta, 
the ragged tom surface of which has become 
sf^t off and remains adherent to the vilh. 

The normal separation of the placenta is 
fadhtated by the i^iongy deddual layer Fol 
lowing the erpulaaon of the fetus, the venous 
^Micea fit! with blood and os the contractions 
and relaxations of the muaculature continue, 
separation occurs. If this layer is absent, it 
bwmes obvious that the separation be 
more difficult* The partial or complete ah* 
sence of deadua compacta wDl make the sepa 
ration even more difficult. If the chonomc 
inlh are m direct contact and penetrate Into 
the musde ln}er seporaiKm will be found un 


possiUe without tearing portions of the myo- 
metnum In the presence of only a thin layer 
of deadua compacta or in the ab^cc of it, we 
speak of placenta accreta vera. If the chon 
onic viUi penetrate mto the musde layers the 
condition of placenta increta results The 
term placenta atxrcta, as found in the litera 
turc, 13 applied to both pathological defects. 
From these basic anatomical con^ctatipns it 
is obvious that the dinical course wiE be In 
fluenetd by the extent of the chonomc In 
vanon In assoaation with accreta there are 
only a few statements made m the literature 
cooOTning the deddua vera end all of them 
report ddective development rather than 
hypertrophy 

The dffiercDUation of accreta from the 00 
called adherent placenta, which is due to a dis* 
tuibance m the mechanism of separation, 
offers no meat difficulty In the former with 
the gloved hand m the uterus no line of dcav 
age between the placenta and the utenne wall 
can be found, thus rnaUng removal impossi 
blc, while the line of deavage is always found 
and manual removal is not as a rule very rfiffi 
cult m the latter The condition of adherent 
placenta might be encountered when the or^ 
IS large and thinned out or when implantation 
has occurred in a uterine horn 

Cbidcaily when the placenta, after separa 
Uon, is retained in the birth canal one notices 
bleeding descent of the cord, and a round, 
firm fundus which has nsen to a higher level 
than It ocxiupied knme^atdy after expul 
Sion of the fetus. If on the other hand, the 
placenta is adherent and has not separated 
from the uterine wall, one finds no bleedmg 
from the site of placental implantation, no 
descent of the cord, and intermittent utenne 
contractions arc felt. It is a sliikang dinical 
phenomenon that placenta accreta la not asso- 
ciated with severe loss of blood, until the 
operator begins an attempt at separation 
of the placenta 
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Adbercnt pItccrU, it usually partial and 
accompanied by severe hfnnorrbage. 

Plaamta accrcta has been reported to occur 
from the third month of pregnancy to full 


Three factors are usually reapcmaTble for 
this anomaly according to the studies of Kwar 
tin and Adler 

I llildcvtJopmcnt of the uterus with hy 
poplaaia of the aidometnum and destructive 
changes of the properly developed endo- 
raemum 

a Excessive growth of the chorionic de 
menta. 

3 Insufficient antiferment production 
against the erosive power of the trophohlaat, 
possibly due to deficiency of the bormocilc cy 
de of the maternal organum. This point, 
however needs further study and dabora 
tkin 

The cautea may be summaiued as (a) 
removal of the placenta In one or more 
previous preguandes with resulung damage 
to the endemetnum (b) the performance of 
vigorous or rqieated curettages (c) medica 
tioQ of a datructive and erodve type or 
vaporitatloQ employed in the uterus (d) the 
presence of submucous myomata with conse- 
mient atrophy of the ov^jong mucosa (e) 
the use of the old practice of steaming tne 
uterus (f) aSeetJoof of the endomc^um, 
such as eodometnUs, septic puerperal proc 
esses pyometra (g) faulty poduon of the 
placenta, placenta prrvia (h) pregnancy In a 
uterine diverticulum 


BcnyHart m 1889 andHofmder In 1890 
published the first observations with histo- 
logical examinations. Since than a review of 
the literature gives the following figures 
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I caj* la 13.000 deOradee 
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1 cate hi 6,000 deSrerie* 
tca»tn SjU^deOwtet 
4,6>> drCreilrt. 


STATISTICS 

The literature on placenta accrcta consiiti 
almost cntirdy of case reports. In many in 
stances this pathological entity is coniused 
with adherent placenta. I have mduded In 
my report only those cases which had hiito- 
lo^cal stud^ aiKl in a few occaslans postmor 
tesii and clinical study which left no doubt 
that the placenta had gr ow n directly In the 
utenne musculature. 

E Francois* quotes Trou»et 8 pnbHshed 10 
cases of adherent placenta in women who had 
previouslv been curetted 5 of these were pre 
mature ddiveiies. One the lo patients, 
Jacobs, had a hysterectomy with recovery and 
the report says ' The anatomJe specimen 
•bowed the intimate connection gritting be 
tween the placenta and the utenne waHa." 
No histopatboJogy was given however He 
further reported 6 cases from the Bandelocque 
dime where tbe placenta was delivered (7 
morciiflitioo but here sgsm no microscope 
study was mentioned. I have grouped the 81 
coDeeted cases under four heads, namely 
those treated by manual extraction thoM 
treated by abdominal hysterectomy those 
treated by vaginal hysterectomy and one case 
treated by carsarean section 

UATDINAL llOETALTIT m PLACENTA ACX3LETA 

Id the senes of 36 cases treated by 
eitiacliou *6 mothers died and 10 recovered 
a mortality of 7a i per cent. TTje women who 
rec o v er ed probably had partial placenUc ac 
creta:, although this point Is not stated, for 
It se ems nlmc^ unb^evable that one could 
separate an entire placenta from the uterine 
musculature without tearing the uterus and 
without severe hannorthage and sepsis, tbe 
complications to be feared and which usually 
result la death when this method b persfated 
m 

Abdominal hyiterectamy gave 32 recoveries 
and * deaths In a group of 54 cases, a mortality 
of 5.8 per cent In one Initance the cause of 
death was not stated In the other It was peri 
tonldi, the patient dying on the eighth port 
partum day From the standpoint of remits 
this method stands out as the rational ooe and 
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TABLE n.— PLACENTA ACCRETA TREATED BY ABDOinNAL HYSTTRECTOiTY 
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Is advocated by all recent wntera on the aub- 
}ect. The mortality U about that of a bya- 
terectomy on a poopctal utcma. In tte 
vaginal nyatcrcdomy gronp there were ii 


inM^ 7 mothen rec u vere d and 4 (bed, a tocf 
tahty of t6 3 per cent, which Is still a cca- 
■idciahle Improvement over the removal ^ 
morceUabon Thae was one nwther treated 
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TABLE nL— rL.\CENTA \CCRETA TREATED B\ VAClKAL tnyrLRECrOM\ 
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table rv— placenta accreta treated by ces.\rean section 
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by GESAreftn section this was & case of partial 
accreta and the mother recovered 

UANAOEIIENT 

In the presence of an adherent placenta 
sufEaent time having elapsed smce the de 
Jivciy of the child and the usual methods of 
expression having la2ed, the patient should be 
anrcsthctUed and the sterile gloved hand m 
troduccd in the uterus under the strictest 
asepsis An attempt should be made to find 
a hne of deavage between the placenta and 
the uterine vrall If it is found that no deav 
age ensts and that the placenta tears away 
from the musculature^ further attempts at 
extraction should be given up The utenne 
cavity should be packed 'mth gauie, if the 
utenne manipuJatioiis hav'C started a hamor 
rhage and an abdominal supravagmal ampu 
tation of the uterus should be performed 
Blood transfusions, before and after opera 
tion, should be administered as indicated hy 
the patient's condition 

CASE aHPOttTS 

Case I Hr*. A S 38 j*csr» of age was first seen 
on \o%Traber 14 iqj 5 during the coune of her 


second prefiijiic> Her funily hlsiorj was not re- 
tnariutbU her previous hea^U had bm good and 
her menstrusuon Had been normal The last period 
had occurred on April 6. 1925 Had lasted a days and 
she had had a show of [jiood on May 1 1 1925 Her 
eipectod coofinament Hjid been figured for about 
January 13 1926 Her first pregnancy had evolved 
without comphcaiioDS and sbe was delivered, 
nortnali) on March jo 1915 of a normal infant, 
wdghiog nine pouodk The placental sta^ Irao 
present^ DO dimcnllie*. A few hours after aehvery 
she had a severe uterine hjcmorrhage which subsided 
afterappropriate treatment Two days later she had 
a tecona hemorrhage. She was oven saline solution 
and raboit serum lo control the Weeding Two con 
sultaota were called A tranifasfon of 500 cubic 
centimeters of whole blood, which was obtained 
from the btubsnd waa performed. There was a 
severe reaction after the tAnsfuslon the patient was 
very pale and weak. Ten days alter the Wrth she 
baa a third hjcmorrhage. The obstetric consultant 
then packed the ntems with gauxe. Recovery was 
very slow and was complicated by sepiia Four 
wew after delivery a septic thrombophlcbltii of the 
left lower extremity dev^ped and this was followed 
bv the same process In right lower eitrcmltr 
She was in bed for 8 weeks and resumed her duties 
gndaalJ> At the time of my examlnarion. the 
patient was 7 months pregnant the uterus was large 
and rose eight fingers breadth above the umbDIcus 
the fetal heart heard at the level of the umbilicus on 
the right side was strong and regular There was 
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TABLE n.— TLACXNTA ACCRETA TREATED BY ABDOillNAL HYSTERECTOlfY 
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h idvocited by tD recent wnter* oo tbc Bub- 
JccL Tbe moT^ty fa about that of a hy*- 
terectomy on a pnerpertl uterua. Id the 
vapnal hyaterectomy group there wrre u 


ewes, 7 mothen recovered and 4 died, a mor 
tallty of per cent, which fa itHI a 
ndenble improvement crvTr the removal ^ 
morcdlatloo TTiere was one mother treat™ 
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FTg j 1, Froh thrombut In dilated \'ei£i. Ne- 

croil* and acute Infectlmn InflamraatJon In td)oIalng pta 
cental ti**ue. X jo- 


on April 17 1930 Her fimn\ liiitorv ahowed 
nothing remarkable. She had had acarlet fever aa a 
chllH and pneumonia 10 yean prtrvloualy but other 
wiac had enjoyed go^ health. Her mcnitruation 
had been noimai, her lait period had occurred on 
November as *9^ had lasted 3 day* and her ex 
pected confinement had been figured for about 
^ptember a 193a She had hid two prevlou* 
pregnande* the £nt wax terminated bv the Inatni 
mental dellreo of ^ f^rge child who lived a boon, 
after 73 bonr* of labor tbeaecond abo InstrumentaJ 
was complicated by a rftairud placftJa with probable 
manual extraction although the patient wu not 
entirely deer on this point Ihuing the current 
pregnancy she had ordema of the feet and ankles the 
unne examination showed the slightest possible 
trace ol albumin, and the blood preasore was no 
systolic and 65 diastolic The general phydeal 
eraminatioQ revealed no abnormallUes and the pelvic 
meaaurementi were conautent with a juitominor 
pdvli. 

She was admitted to the hoapitaJ on June as 1930, 
stated that she had lifted an ice box 3 days previoaalv 
and that the following momliig she had been sdxed 
with a sharp pain In Uie abdomen with the point of 
maximum mtenslty in the nrabiUcal region. The 
pain lasted 3 days but there was no vicinal bleeding 
at any lime. A diagnosis of contudon of the ab- 
dominal wan was made and the patient dischareed 
to the prenatal dinlc 48 hour* after admission She 
again entered the hospital on August a a the mem 
branes having ruptur^ spontaneously at 1 45 P-m. 
Labor began at 8 priL on August *3 and she was 
delivered at i p m. on Aunit 34. The vertex, 
which was presenting In right ocdpltopostcrlor 
position, was arrested In mid pelvis. Under ether 
amesthexia the head was rotatrf manuall> forceps 
were applied, and the simple extraction of a normal 
male Infant foUowcd The placenta was said to be 
adherent but was expressed at 1 30 p-m. The peri 
neum nas Intact and the piacenJa and meMbrana 
vrre to Ae compiele One cubic centimeter of 



FIj 5. Case 3 Hyaline decidua planted directly on 
mTOfDctrlaiD No mucosa pretenL Acute Inflammation of 
Inlcctlous origin where vUll and deddaa Join. X 40. 


J iltodn and 1 cubic ccnliineler of gynergen vrere m 
ected ID the thigh musde*. One hour postpartum 
the uterus was sidd to be firm and them wai no un 
due bleeding The lochia were serosangulncoua 
throughout the puerperium. She was allowed out of 
bed on September 3 and discharged in good health 
on September 5 13 day* after delivery The b*by 
had done well and was discharged in gem condition. 

She was again admitted on September 15 after 
having had two moderate uterine befflorrhages 
She was curetted bv one of the visiting obstetricians 
and the uterus and vagina were firmly packed with 
iodoform gauie The material removed waa sub- 
mitted to Dr Frank B hlallory and the following 
report waa received Retained placental ilasue, 
old chorionic villi, in places caldfied.” She was 
riven shock treatment following the curettage. On 
September 19. the pack waa removed in her bed, 
she bad a violent luEmoTTbage and the uterus and 
vagina were again firmly packed with Iodoform 
gauxe. 

I first saw her during the forenoon of September 
30 She was anrmlc and in a state of iho^ The 
hrmoglobln was 50 per cent the red blood cells 
a.500 000 and the white blood cells 19 000 She was 
given a transfusion of 600 cubic ccntimctcn of 
dlraled blood from her husband and returned to 
bed in an improved condition The next day 
September ai she waa given a second tranifosion of 
600 cable centimeteri of atrated blood at the end 
of wUch the looked and fdt much better She wa* 
then prepared for a laparotomy The iodoform pack 
had remained In the uterus and vagina, 

Opfraihn — Supravaimal kyHtrefiomy Donbic sd 
ptm^-oophortdemy I ofinai and abdcmind dram 
age Under ether amesthena the abdomen was 
opened by a median suprapubic Indsion 6 Inches 
long The bladder was separated from the uterus, 
the Infundlbulopelvlc ligaments, the round Hga 
menta, and the uterine VTSsels were cut between 
clamps. At this time the uterovaginal pack was 
removed and the cervix was amputated at the level 
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ftf 4 r.M DeodtU 4ad rlOipluitnJ directJjao the 
tay omctrtom No nncoi* praat. X 15 


o( the {nterml o*, thu* mtQ\'lnx oteru* Hipn 
-a jirutl^ «ltli theulo£XL 7^ uim vrmcls of Mch 
ddc were doablv with No » chromk cktgnl 

The pottrrior lip of the ctrrix w»i tpbl la ibo 
median Uae the va*ioa opened and an lodotfom 
«kk aaa intiodoced in the openioic. one end of die 
akk banfleftio tbeperitonoilai'Ht) 'nMaaterior 
and pnatenoe poltoaeti layen were united «iUi a 
nj pninf cit^t nttm troond the alck A dftrette 
diidn au placed In the oiMe-aac of Dou^ta and 
allowed to come ont at the inferior ancle of the 
inciaka The abdotolaai lodrion aaa doaed In 
Uren and pad^t returned to bed In food 
condidon The ntent wa> opened and thoved an 
area of placenta, aboqt 5 centimeten himly adherent 
to the poaterior uterine mil from ahidt it couU not 
beaepanted \ clinical diacmeb of partial ptacenU 
accreta «a> made and the otercLj «aa taken (o Dr 
I rmni. B klalkwy for furtber aludr 

C afna/rxtnace Tbe parient made an uneventfol 
recovTTY the dialna acre removed 00 tbe 6fth dar 
the abdominal ntoia on tbe ninth day tbe uudilon 
had healed bt hnt lntnitk)a,aodahe «aa dlscbarwed 
KcU on October 7 on the sirteeath poatopenUee 
dav The dlacharye note wai tbe followine The 
IncKkm In the armi and tbe abdominal looikn are 
Tidl healed, the ccttIs it healed tbere are do maaaea 
or MKts 0/ renderaet# Is the pehit. 

p€Jkti0ilc*} rrjMrt Received from Dr Frank B 
llallorv — No 30-16}! Cr*st — An opened poat 
partom utenit idth tobetandovarletattached Tbo 
orariet are nocTnal In appearance The atenu 
meatum about 15 ceDtlmetm acroo allh a depth 
of about 1} centicoeten Tbe nlerut hai been 
opened from above Ijln* behind the cer vl i and 
attached to the mucoA of the poiterlor otolnc widl 
U a blood ftained tponfy matt about $ cm. In 
tflameter " 

Mkr*sf»fic examiMotUM No erWence of 
mneoaa can be found an^'a here \alde from this the 
rhtef letkin preaent U an extreme tderoiii of tbe 
blood Tcaaela in the Inner portion of the wall alth 
obUteralkm of mant of thern due to orittobEadon of 



5 Caae « At hfl, idanjaed blood raid doe lo 
Offanhaum of thmmbca l^abna layer of drcldat waled 
directly 00 n y uc a rtrfann Pesetialios cf vffl Into bleod 
tmoa X 40. 


thrombf. Thla coDditi on Menu of I onf duration and 
conoected aith peerlout pregnandea A tccoad 
coiwUtioD it tbe deep penetralloo of tHU into blood 
•pwcea and their alu^mrat to the waQt in placet 
tendering removal of the placenta dlScnlt. TW 
deddoal time in pfacea Ua between moide £bcn 
inatetd of bring ca their inner turlace that is on tbe 
tnoer nrlact of the myocDetrinm, and is In laige 
part b)‘aIlDe caing to aeqoab ef the relis and 
appearance of the noclri. Tbere b abo neonds ef 
portiona of tbe placenta and acute Indamcutory 
tn filtration. 

Ulcraacodc dlapoab Placenta acneta with 
aceroiia and ante InSatnnuUon. 

The cauie of thi* pertfaJ plncentn acrrcti 
was probably the retained placenta with poa- 
•Iblc manuaJ extraction at the tecond dehvwy 
cxt’fcxunoira 

I The literature on placenta accrcti has 
been revirwed and 8a caae* of this patboJogkal 
entity have been collected 

a Tbe average incidence waa found to be i 
case fn 14,622 debverfet. At the two eitmuo 
are found i 10 6 000 to i m 40/xx> 

3 In tbe presence of a retained placaita 
without bleeding and without figna of separa- 
tion the aaepdc eipioralian of tbe utoiu, 
under anajitbeain, b cwBikI for In order to 
eatabliih the dia^osli be tw een aimpie ad- 
herent placenta and placenta acueta. 

4. hlanoal renwvu b unponibie with true 
placenta acaeta. 

5 Removal by morcellntion results in nip- 
turo of tbe uterus bsemorThage eepsis, and 
usuallv death. 
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6 When the diagnosis of accreta Is estab- 
hshed the treatment should be hyBterectom> 
Eind blood transfusion if the loss of blood has 
been severe, 

7 T?ro |>ersonal cases of placenta accreta, 
one complete and one partial, are reported 

I am ladcbted to Dr Frank B Mallory for the pteto- 
microfTiplu nhntrmtliifl ttui arbclc. 
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tmu THE DEPARTMENT OF SURGERY, UNIVERSITY OF CINCINNATI 

A TECHNIQUE OF THORACOPLASTY > 

B NOLAND CARTER, Cikcijinati, Ohio 


S INCE 1925 1 have performed thoracoplasties 
on 90 patients witn pulmonary tubermiloats, 
Dunng this time the technique of the opera 
tion has ly^n greatly modified. Some aspects of 
our present operative procedure may be useful or 
at least of mterett to other surgeons engaged m 
thoraoc sur^ry 

In general, with increased experience has come 
a firm conviction of the value of following certain 
fundamental pnnaplea These are painstaking 
hemostasts, gentleness m the handling of tissues 
the reaection of very long segmenta of nbs over the 
diseased area, and the use ^ many staged opera 
tKini in cases in which the usual two stage one Is 
felt to be haaardous. 

Thoracoplasties are performed on patients 
whose general condition is as a rule, not good 
who have been ill for several years with a wasting 
systemic disease and whose power of reaisiancc 
to any sort of additional strain is often problem 
atical Loss of blood in such patients is quite a 
different matter from that m a normal individuaL 
During operations upon tuberculous patients, 
effort should be made to prevent the loss of every 
possible drop of blood Eocry bleeding point is 
clamped as rapidly as possible. We do not feel 
that it is advisabfc to rei> on pressure and hot 
packs for the control of bleeding The average 
number of hicmostats used in this rhnlr for one 
stage of a thoracoplasty mvolving five ribs is eight 
doren The rapidity of the operation is dcfinltelj 
determined b^ the assistants abflitym the matter 
of iuemostasa. The time clement Is not con 
ildered especiall> important in the performance of 
thoracoplasties the speed of operating is always 
tubsen-Tent to our Ideas of extreme rentleneas and 
meticulous hemostasis. We do not telieve that it 
H of much moment how bng (withm reasonable 
limits) one operates, provid^ the patient it not 
losing blood and is not being thockea by the rough 
handling of his tissues. 

Particular attention is directed to several ma 
neu\’m which ha\T been of great assistance in 


preventing the undue loss of blood The first of 
these B the method of dividing the muscles of the 
back. If these are cut in the ordinary faahion 
with a knife, the bleeding is troublesome to check 
smcc the vtssels have a tendency to retract mto 
the musde. The auscultatory triangle is the space 
formed by the lower edge of the trapexius muscle 
the upper ed« of the latissimus dom muscle, and 
the border of the scapula (Fig When the fat 
and areolar tissue are divided m this space, the 
shining sheath enclosing the sacrospinalis muscle 
u exposed- Thus one can reach the cleavage plane 
between the chest waH and the overlying bade 
muades (i e., trapezius, rhomboids and latBsimos 
dorsi) without having to divide any vascular 
muscular tissue With this deavan plane ex 
posed the finger or handle of a knlf^ mtroduced 
into the plane and the overlying muscles are 
stripped up from the chest walL T& operator can 
now graiq> the musdes 'tetween th umb and fore 
finger of the left hand and directly opposite his 
grasp the assistant obtains a similar gnp (Fig 4) 
By reaaon of these pressures the segment of muscle 
IS really placed between two tourniquets, and rfin 
be divided bloocllcasiy with scissors held m the 
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Hi j Tba tpfftfcan fof Ul« rawnl of cfaa apper dba 
Sate Qw u«:uhitOT7 imstW In tbe iown porrioo at tl» 
immfcici 


opcntor • right huid I\'hen the prcMore U 

K tiy rcleued tbc bleedhig proina otn be readDy 
.ted and gr*.Q>ed with hccKatAU before there 
B aor rttnction of the divided vea^U. The open 
enda of manv ntbskU can be *een «ad ckmpedi 
nthout the torn of inv biood Thh pnxedure U 
rtpeited u one pr ogr aaea upward only u nmrfi 
musde ai can graaped ue twe eu the thumb* 
and tmgeia ts divided at a time. The btittlma* 
desn muide h divided m the nrn* wav aa the 
mdann u carried downward or outward (Pig 5) 
Thu auDe maneuver ti repeated in luhieqaetit 
operatlim* When the aafoiltatocy triangle 
cannot be used a gnaTl loddoo a made throusb 
the trapedoa and rhomboid tmodcs untii w 
■benth of the ncrotpinans b Ken, where the 
(deas'age plane b eul^ found and the lour 
niquet pwaxdure canierf out 

mxmg divided the tnuKlea of the back down 
to the plane of the ttcraq)itaaiii and rib*, the 
next step is to rdlcct theK masdes and the ecapula 
od the chest waR This can be dooeeaaOy provided 


one folkns the natural dcavage plane already 
refened to This plane a made eiddent by the 
retraction of the divided muscles off the chat wall 
as shown In Figure d B> blunt dbKctlon into 
the k>oK areolar tiuae the muKla Kpaialc 
radily from the undcrlj’ing structures, ^verml 
lartt veaedi and nerva (ninntng side by ode) 
which tiaveiw this plane as thty proceed from 
the chest wall to the mmSea, are encountered 
dnnng the d is s ec tion. They can be isolated and 
divided b et ween hrmostati without the loas of 
anj blood (Fig 6) 

kavmg rrfected the mmda off the ribs, one b 
confronted with the picture as shown in Figure 7 
The sacrospfnalb mnsde most now be drawn 


mesiany thus rrpndng the rib* at theu artlcub 
tloo with the transverM pro ceaKS of the spfnc. 
The mobntatlnn and retraction of the mcrtispln- 
aUs can be irromplahed almost bloocHenly A 
narrow straight pcrioateal elevator a pased 
bet w ee n the rib and Tmacie foUowing tnc rib 
do*^ until the spfne b retched. By rabmg the 
handle of the Instniment the body of the nutscie 
b pertly raised from the rib. This maneuver tt 
repeated at each of the riba one has planned to 
remove, so that thb muscle a free from the upper 
surface of the ribs but b not detached from the 
intercoatal spaces. There b a ^'esEel in each 
space which emqg a from it and aten the ta- 
crospfnalb muscle. Thoe vesKb enter the mosde 
near the lower edge of the rib about midway 
bet ween the ed« of the muade and the spine 
When the muscle b Eftcd with nnall retracton 
placed where the mnsede has been freed from the 
riba, thej are thrown into rebef and may be 
graqied with bjemostats before they are dmded 


(Fig 8) 

locTtsieed experience has cmvfnced us that It 
b very nectsnjy to r es ect great lengths of ribs 
beneath the acapnia. Onir W doing so can ace 
get the requbfte degree ot collanse of the upper 
portions of the lone It b here, ot course;, that the 
greauest degrees of coHapK art needed. Arecot 
procedure of ecpccng the upper riba has made 
access to the ribs and pameubuiy to the hrst 
rib, \*e^ simple. This method eras explained to 
me by Doctor John Alexander and has preuTd to 
be most usefuL It consbts In dividing w (Sgiti 
tioQs of the serratos magnos muscle to the up per 
&>% or sb ribs In the posterior axfOaj^ line. After 
they ere divided tbo scapula ran be thrown much 
farther of the chest wall, which permits an 
easy acetsa to the riba far to the front caf the diest 
ndf exposure often makn It possible to see the 
costal caitilaga of the upper four riba, and aiwava 
the ti£liar> vessels and brachial pleriu (Figs. 14 
and is) 

In the strinpinc of the penostenm ofi the ribs, 
considerable bleeding wih result unless ooe sta^ 
In the plane between the periosteum and the 
bone. If thb plane b not follcnred, the Inter 
costal voKb or pleura may be torn. Aftff the 
penosteum b split to the denied leng^ a broad 
elerator b used to scrape It bock unm tbe upper 
and lower edg e s of tbe rib can be seen. On the 
Imetr rib ed« the periosteum is freed * 1 ^ “ 
umlW flat efcvitor operated /rr« viihtti ttre* 
the spine on the upper edge the cootk of di«cc 
tloo b frtm tit j//« laterally Doe to the m a nn er 
In wluch the intercostal moicia are attached to 
the rfhs, a reveroe method of attempting to free 
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Fig 14 Upfwr ifbc The Kipol* bu been thrown 
UUnlly tutH the ituduoaits of the eemtus Anterior 
muide ere teciL TheAemttBpoAteriornirperiarmgeclebAj 
been divided end iti ittA^oeQU trt teen on Mcwd to 
fifth ribA. 

the edga i« much more difficult. After the edges 
have ban freed a Doyen stnpper is passed around 
the rib near the tpine and with one stroke antenor 
the rib is easOy hared. 

With few exceptions all cases have been done 
under local anathesia. Direct infiltration of the 
tissues IS used until the ribs are exposed as shown 
In Figure g The Intenawtal ipacca are then in 
jected trader direct vision One per cent novocain 
is used in the skin and Interxajatal spaces one-half 
per cent elscwberc. Thus far there have not been 
anj se\Tre reactions from the novocauu RccenU> 
the patients ha\“c received 3 grams of lununal at 
bed time the nl^t before operation, 3 grams a 
hours before operaUon, and Pi grain of morphine 
one-half hour before the patient is sent to the 
operating room This prcliminir} preparation 
peatl) oIU^ nervousness and apprenenslon. 
Local omcstheila lessens the danger 01 aspiration 
into the good lung and also ensures a greater 
gentleness In the handbng of tissues. 

It has been our custom to dlvddc the operation, 
into trro stages except m the case of those patients 
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Flf fj Upper rit*. EjipoADre After the AtUclimcoU of 
ACTTAtQA antefror muscle bAvt been divided The KxpuU 
fn now be dlilocated much fArther UtermOy Note thit 
the brmchlA] pleros Afld the ixillATy vessels is seen from 
behind. 

that are considered bad operative risks Where 
there Is any question as to the patient « ability to 
tolerate a two stage procedure the operation Is 
done in three or more stages. Until recently the 
first stage has been a re se eboD of the bwer nbs 
except m patients who presented a small cavity 
at the apes and in whom a resection of ribs one to 
five or one to seven may suffice to cause healing 
For some time this procedore was followed be 
cause a r es ection of the lower ribs was thought to 
be more formidable for the patient and It seemed 
more logical to subject him to the greater strain 
first when be was in the best condition. Lately we 
have reversed the procedure and feel that it Is 
preferable to resect the upper nbs first because 
the scapula can be more widely raised off the 
diest if not held by the adhesions of the 

S dous operations and thus one can resect longer 
[ths of rib beneath iL Also it seems more 
cal to attack, the most diseased portion of the 
lung first so that if for any reason a second stage 
cannot be done, the most Important portion of the 
lung win already have been collapsea The second 
stage operation b normally performed 2 weeks 
after the first. In case of doubt as to the patient s 
ability to tolerate a second stage at the end of 2 
weeks the operation is deferred until a later date. 
As a rule four or fi\T ribs arc r e sected at each 

The patients ha>T been placed prone on the 
operati^ table with a small pllkrw or sand bag 
under the affected side so as to eloute that side 
of the diest and to allow tbe arm to be dropped 
over the side of the table when the scapula b to 
be raised from the chest walk The InQsion is made 
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into but not tlirougb the ikln, »nd towel* are 
futened to the wot^ ed« with akin cbm, a* 
■hown m Figure * With fer exception* iLk has 
been used in making all sutures and hgaturea. 
Drainage o£ the wound has not b ee n cmploj'ed 
in an\ cmae in oor aerfe*. 

su5ntAa\ 

I The author presents a description and 
lUostrations of a technique ol thoraoqibstv 


whldi has giaduail) been evolved In the personal 
perfoTinance of operations upon ninety patknti. 

i Espedai emphasis is directed to w method 
of exposure to meticuloos bemostasis, to cx 
tretoe gent l c p e ai in the bandl^ of bsrtes, and 
to the extemn-e rib fuect xrL The length of tim> 
of the operatKn Is considaed to be of secondary 
importance. 

j. Operations are performed under kxad 
ancslhe^ 
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ASEPTIC URETERO-INTESTINAL ANASTOMOSIS 

CHARLES C HIGGINS MJ) FJLC^ CmiXAm) Ohio 

OrtkadOisfe 


T he clrucal results secured by transplanla 
non of the ureters into the rectosigmoid in 
recent yean has established the procure as 
a preferred method of treatment for certain patho- 
logical conditions. Its appUcabiUty m cases of 
eiatroph> of the bladder is now recognized as a 
sound surgical procedure More recently its field 
of usefulness has been eztended to Include certain 
of cardnoma of the bladder 
Vanous tj’pes of operations and refinements in 
surgical tecMque ha\’e been contributed by 
Majx) Coffe> Lower Walters, and others. The 
most recent contiihution has been Coffey’s trans- 
fixion suture method A modification of this pnn 
aple IS utflixcd In the procedure m experimental 

studies on dogs. 

TECUKTQUX 


A low median inoaion is made with the dog in a 
moderate Trendelenburg position After the peri 
toneal cavitv Is opeo^ the btestlnea are dis- 
placed from the pdvis and held awa> from the 
operaU\T field b> moist tapes. 

The posterior parietal peritoneum b indsed at 
the usual site and the ureter is freed from lU bed 
b> sharp dissection The ureter is isolated for 
approitmatcl) 8 centimeters. 



Ft*- I SQk mattrru wtare carried llirouch rrctxl w*n 
sod tnuco*a erf boweL Loopltudin*! Incak® through the 
wfOM tnd ourtTtilir h>Tr* formliyt trough for trut- 
punted niTtef 


The pomt of transplantation into the recto- 
sigmoid b then selected and an mosion 6 $ centi 
meters long b made with a sharp scalpel along one 
of the longitudinal bands through the serosa and 
muscle laj'crs to the mucous membrane of the 
bowel Extreme care is cxcrased not to make an 
opening into the lumen of the boweL Lateral 
separation of the serosa and muscle lajers pro- 
vides a trou^ which is to be occupied b> the 
transplanted ureter (Fig i) 

The bowel is replaced back m its normal posL 
Uon and the ureter to be transplanted is grasped 
at points In such position that kinking is pre- 
vented when the operation is completed. The 
ureter is then placed In the trough. One centi- 
meter from the lower angle of the masion m the 
bowel, a silk suture is passed through the wall of 
the ureter which is In contact with the mucous 
membrane of the Ixiwel The suture b then car 
ned through the intestinal mucous membrane 
(Fig i) Thb 15 a mattress suture and to tivoxd 
contamination alwavsbput throu^ the ureter be 
fore the bowel b entered The sue of the resulting 
urctero-intestinal fistula depends on the amount 
of tissue incorpoTuied in the mattress suture. 

The suture is tied quite tightl) Following thb 
the muscle and serous le\'eTS are reappronmated 
over the ureter which lies in the trough (Fig a) 
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Into, bat DCt thio ug fa the tkin, and torreb tic 
fattened to tbe wound edra with ikm cUna, at 
thcTTO m Figure a Whh occptioiu dlk hat 
been lacd In TTwting all future* and Ugaturet. 
Drainage of the wound hat not been empioj-ed 
in an\ cate In our terks. 

StmUAJlY 

I Tbe autbor prcientt a detcription and 
iDostradons of a technique of tboncoplast> 


wUdi gnduallv been e>*ot\Td In the p^ «i«a1 
peifonnance of opentiom upon nlnct\ patientt. 

t Egpecial rmphaM b directed to tlte method 
of exposure, to meticulom hxnioetcti*, to ex 
treiDc gentiencH In the handl^ of tfatuei, and 
to the extentive rib reacctiocu The length of im-g 
of the operation la conildered to be of lecocHiaiy 
iraporttiKe. 

3 Operations are perfonned under kxal 
anasthesia. 
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Fll' 5 Intftpentooeiil divldon tlie ureter alter tl* 
new fhann^l hu lonoed between the oreter and bcmeL 
Thla fttunp of the oreter ia renjored with the bladder wben 
cTitectany h perfonoed. Thb approach and remoral ol 
tne lUinip of the ureter after it ha» been drvided may alao 
be rcTtoTed by the retroperitooeal roate hi cGolcaJ exaea. 

dsion in the bowel where they emerge from the 
trough. They arc divvied and ligated doubl> with 
sILk sutures thus 8e\eiing the contmmty of the 
ureter for the first tune At this pamt an addi 
twnal suture may be used further to anchor the 
ureter to the bowel (Hg 6) The small incirfon 
in the postenor panetal pentoacum Is dosed 
After the small maslon In the pentooexim Is 
dosed again, it is easy to remov'e the bladder and 
distal stumps of the ureter In our clinical cases 
as the bladder Is bong mobilized for cystectomx 
the ureters are isolat^ divided and lifted with 
silk sutures at the point of emergence from the 
trough in the bowcL An additional anchoring 
suture of silk is placed at this pomt between the 
divided end of the ureter and bowel Thus evs- 
tectomj and severance of the continuity of the 
ureters Is accomplahed without entering the 
peritoneal cavity 

arsuLTs 

This prdimlnar> report deals with expenmen 
tai invTstigatlons upon dogs- nie immediate re- 
sults are roost satisfactory but insuffiaent time 
ha* elapsed to permit anj definite conclusions as 
to the ultimate end results. 

Anastomosis bj this method perforraed upon 
cadavers would seem to mdicale Its practical ap- 
plicabiljlv for clinical use. 

The iimpbdlv of the procedure and the lack of 
poetopcmlive reaction has been most striking m 





// 




Fig. 6. DivWon of the nreter »t the point at which ll 
emerges fnna the troogh In the bowel 

contrast to the other types of transplantation 
Evidence of back preaurt upon the kidney as 
indicated by hj’dronephrosjs and also infection 
is absent roon^ after operation due to the 
maintenance of the valvT llxe mechanism of the 
bowel The mortality fnmi the transplantation 
Is reduced to a minimum end coraplvations are 
rare. Since the technique has been perfected 
none of the animals has had postoperativt peri- 
tom tls. 

CONCLUSIONS 

A new technique is presented for sunultaneous 
bOateral transplantalkra of the uretera mto the 
rectosigmoKl m which the normal course of the 
unne and the continuity of the ureter is not Inter 
mpted until after the formation of a new channel 
between the ureter and the bowd 

The operation is attended by no interruption of 
function m the kidney or the upper urmary tract 
until after communKaUon between the ureter and 
bowel has been established 

Peritomtis and acute renal mfection is reduced 

to a ininfmum 

The results in experimental animals have shown 
a lower mortality than that associated with other 
types of transplantation of the ureter into the 
bowel. 

The immediate results are most latisfactorj 
but insufficient time has elapsed to warrant an> 
Btatement as to the distant end results. 

''OTE — (^>erEtloQs br thb tcchnlqac bxvr been per 
fortned with mo*t tithtictory results 00 j chlUrco with 
roUophy of tbcbkdder, jpalkots with cirdoocnsofthc 
budder and i with vcxicortgmsJ hstuls. 




1 BitderU/0ilfwJ St»iy *f the E^inty 0 / Fmtt l/«*x —llavUt L. BJtU uti Msurl t L £Wfc 
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A BACTERIOLOGICAL STUDY OF THE EFFICIENCY OP 
FACE MASKS' 

itAURIC£ L. OLATT if D akd ilAURICE L D^LE, if D CmCAOO 


I NFECTIONS of the upper rej^urmtorj' tract 
constitute a comtcon cause of morbidity m 
both children and adult*. No effcctlw pn>- 
ph>Iaj£s has ytt been devised against them nor 
against seme of the speahe contagious diseases 
which enter through the same portal If these 
two groops are considered together as they may 
well be from the standpoint of epidemioli® and 
prophylaxis thc> assume nutnerkaBy a domi 
nant posHoQ in human iUnesies. The prrvcntjon 
of these disease* and cross infection from them 
is a senous problem in the medical management 
of a children * or contagious hospital and in the 
pm*ate home as well Their importance id the 
operaUDg room has been the subject of a recent 
paper b\ Walker, who shows that infection of 
surreal wounds from organisms canied by 
cx^ratory droplets U an important factor In 
pcitoperabve suppuratfen An epidermc of 
testre Infections m normally clean operative 
wounds frequently occurs in and oeces* 

dtates a partial ce^Uou of surgKid work imt 3 
the cause often a nasaphar>'ngeal mfecUoo m an 
interne or nm*e has been ehminated These 
wound Infections occur In spite of the common 
use of the gauxe mask 

Id the transrdssion of fadectloti from the upper 
respiratory psisage*, the causative agent leave* 
the mouth or nose in droplet* earned bv the rora) 
The oiganfsms arc disseminated by talking 
coughmg or njeeimg Contaminated hands and 
eating utensil* arc factors to be considered m the 
control of an cpideinic and the ^read of disease 
from sporadic cases Weaver (7) has shown that 
talking and coughing while the mouth is ncriially 
closed dtacmmalcs more orasidsms than the 
projcctflc cough with the mouth rride open while 
the ah of quiet expiration has usually been found 
to be steriJe. 

It h obvious that tme of the bnk* m the cK«{n 
needed to prevent the Iransmissjon of xnfecUous 
material U a gem proof faaal mask. To be of 
practical v’alue futh mask must be inexpenuve 
comfortable and simple to adjust on the face 
The apparatus must be so designed that dro(dela, 
however cnah will be intercepted Various y-pca 
of roaska hav-e been used m hoi^Ital ward* end 
In operating room* with %Tirving degrees of boc 
CCS*. \\ caver (7) rcxiorted a reduction m tbe 
Inodencc of carriers among nurses and attendants 


in Ms diphtheria wards from 23 5 Per cent to 
8 a per cent, the only change m technique havmg 
been the u*c of his rauze mask. He succeeded m 
ebmmatfng cross infection with scarfatma m the 
hcspltal the mddence of which had been 8 
per cent before his mask was used Cappe showed 
a 9S per cent reduePan in scarlet fever and a 
zoo per cent redurtKJS in cross infection from 
measica b> the use of a mask of tus own design, 
quite similar to that of Weaver 
Based on obsenTitlons on attendants in 14 hos- 
pitals, Walker demonstrated a airve of mcideiKe 
of operame wound Infection* coinciding with 
that of epidemic* of upper respiratory disease 
He concludes that none ^ the masks is effective 
unless an impervious material is placed across the 
line of discharge of the expiratory *pra> 

As JO man) other instiiuuona in which infanta 
are cared for gauze masks have been in use for 
the jprevttnuoa of respiratory cress mfecUon at 
the St Vincent t Infant and hUtenuty Hojpltal 
A* pert of an effort to control an outbr^ of 
scailct fevtr in January 1931 it was deeded to 
test the efficacy of masks in common use The 
detaila of the procedure were as follows 
A dust proof testing tunnei a feet high formisd 
by a hood of cardboard over a table 3 feet b> 7 
(Fig i) was constructed The tunnel was lined 
and covered with sterile sheets 
In pcrfonnuig the tests, two nurses with mild 
upper r^qjifttory tract infections were each 
given one ^ the masks to be studied and instruct 
ed to wear it for 12 hour* removing it onij for 
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TABLE I —PLADf OAUIE MASK 6 LAYEEB* 
l8 BY JJ OAUIE 




roetla At the rad ol tha perbd, c«ch rrt^tV wu 
wu p pe d In waxed p*per nW kept it room tem 
peratore foe the next di/i experiment. At 7300 
i m of the foUowhi^ day each oune vu gi\'cn t 
fnih milk of the Mine varKtv to weu ontO 
II -00 am the hour for the coogh plate pn> 
ceduie. The maiki were teeed lo the foDowlog 
order the 4 hour maik whkh the wu wrarioc 
the II hour misk wars the previna day a £reM 
m-i*k of the nme lort. a freah pljtn gatixe maik, 
tn\ other maik wa m the comptrliacL, anH 
finally a test with no muk. The oune was in. 
slructcd to coofh with puiwd, partly doted lipt 
exhaling completely with each cough, makiDg the 
poroxytmt as oearis umform at poadble Fuat a 
Petri dlth of agar blood, or %eal Inf adoci,waihdd 
1 [pchea from the mouth perpendicular lo the 
directloo of the cough cunraL The lubject waa 
matrocted to cough dx rimea toward this target 
Three open agar platea were then placed on the 
floor of the iteilc chamber rcspcctlvdy i foot 
I feet, and s feet from the lubject who aat with 
her face at the month of the tminel while the 
coughed lii tunea over ibeae p^tea. Thit was 
repeated with each maai teated and finally 
without a maik. For 4 mmutes after teat 
the platea were allowed to remain In the tmma 
dosrf by iteiJle curtalna at each end, while air 
loipcnded partldei aettled 00 them. A 3 roinnte 
interval wai allowed be t ween tcita to aature 
dcaruig of the air In the teat tunnd After 
aenea, an open agar Petrie dfah was eipmcJ In 
the tunnel for 10 mlnutea as a check go air con- 
Umlnatloo of the chamber The de%'dofaDeDt 


TABLE UL — PLAIN OAUIE UASC SOArED 
Di *0 PEH CEKT CL\‘antINE 
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of more than tmo colcmfea on theae betwera test 
platea was rare If more appeared, the adre test 
juat completed was dlacaraed. From 4 to ii tcati 
nere periormed co each type of mask. The 
reaulta are pi ta rn ted In the accompnnymf tables 
each table being an average of all the data ob- 
tained on a dn^c type of mask. 

The first teats were of the type of meat 
comiDCDly taed In hoapitals, in laycn of gans, 
18 by la mcah, 4 by 5H indies in s^ with tines 
at each corner (TTg ^ As the fi y ir ea In Table I 
show cough teats pro^ Ita ineffiocncy when new 
as well as aftra 4 hour s use. At the end of i a 
hours, it was pnactkally raladcaa. In view of the 
fact that a soise • average working day b aboet 
to hours and but ooe mask is ccrnmcmly used 
during this peried, one may cta>dade £rm the 
Dumto cf colcoira 00 cough platea that thh 
procedure ofiers little protection to the padat. 
Weaver (7) has reportM IfttFe difference b e twe e n 
the dry and nuast mask and our results CTb^ H 
corrolwrate his findinga 

The rapid detericntlan of the gaose mask led 
OS to bdiev-e that its effioency mJ^t be looeased 
by impregnating it with a bacterlo^atk r o bstsrrr . 
Glycwine was choara for the fiiat trial The plain 
gaoxe mint already described was soaked m 
to per cent glycerine and dried for i a hours, tho 
tested (Tibie m) It was far more effident thsa 
the unlmprcgnated gauxe perhaps cn a 

par with the dimity doth rraiV tested liter ind 
deteriocalkm dam* the daj-’t ase was not very 
marked. SimOarly the effect of aluminnni 
snbacetate solatlou Impregnatioo was Investigit 
ed (Table V) Tha was apparently as e^om^ 
the glycerine mask when distinctly superw 
to untreated gaoxe. There was but little detetaa 
tlon daring the first 3 hours oae. With each « 
theae preparatioita, the sticky moistnie and w 
disagreeable odor made the uncomfortsbie 

with alonunum subacetate to nneomfortabie u 
to makg II hour tests impractlcaL 
The next mask examined (Fig lA) was 
made of a small checked dimity doth 
j }4 inches, with two pleats, ea^ i Inch wWe, 
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TABLE V — PLAIN GAUZE UASt SOAKED 
IN ALtnnNuu acetate 



runniDg traiis\*tTBely TkU makes the finished 
mask by 3K Inches. There are tie tapes at 
each comer This mask when Ireah proved about 
a times as efficient (Table II) m the prevention of 
plate colonies u the previous common gauze 
mask. It lost about half of its effidency alter 4 
to 13 hours use. It is better than the common 
gauze mask, fits the face wdb and stands laun 
dering The texture of dlndty is such that it is 
more comfortable than gauze. 

A mask (Tig sB) deagned by R V MeUinger 
was then investigated. It counts of a sheet of 
wax paper 9 incbo across, 4 ^ inches wide at the 
center and bcbea at etch end It la held in 
place bv a 16 mch copper wire that runs through 
a fold at the top, eaSy bent to confortn to tie 
bridge of the nose and to fit o\'er the can like 
apectades. The bottom ia open unattached, and 
consequentiy wnves freely m rhythm with the 
respiration oi the operator It is a satldactory 
mask when used for its designed purpose nose 
and throat office work the wearer and patient 
sitting facing each other When m use, the frecl> 
moving lower edge swium forward to a 30 degree 
angle with each exhalation ao that the current of 
air la deflected downward and forward and the 
patient and operator do not breathe in each 
other I face. \Vhcn leaning forward at the side 
^"b at tie patient a or at an operating 
table the air current is forced cijrectl> toward 
toe patient and the purpose of the mask is 
defeated Mouture partidc* condensed on the 
lurftcc of the wax paper are blown off by cough 
ing or \oolcnt eaiaJation and if allowed to 
accumulate, drip from the free edge. This mask 



TABLE Vn — CAPp’S UASK SOAKED IN 
MERTHIOLATE 



becomes uncomfortable when worn for several 
hours as its top and sides are closed, bolding a 
largo spaco of dead, warm, very humid air in 
contact with the faa and mopth. In the tests 
(Table IV) it Is seen to be hlghl> efficient, when 
new. for pemts directly m front of it. After a 
few noure, however when moisture and" organians 
have accumulated on its surface, a large number of 
coloDjee appeared on the neareat plate. A plate 
pbu^ close to the subject almost Erectly under 
a fresh mask also caught many organisms. 

The mask (Fjg sQ designed by J A. Capps, 
coniiate of three layer* of 44 by 40 mes h gauze 
p bv 7 inches, with ^ transverse pleats of one half 
men each, making it 8 by 3 }^ mche* when rnm 
Dieted. Tape* at the comers hold it firmly to the 
face and under the chin. We agree with Capps 
statement that although it looks very warm, it is 
ouile comfortable. The plate results (Table VI) 
abow It to rank m effidency with the dimitj 
cloth mask when new, and to be the more 
dfiaent of the two after having been worn a few 
hours. 

Imore^img this mask with merthiolatc 
CTabfe Vli) showed no improvement over the 
fresh dry mask but it retained its onginal 
effideray after 4 and is hours use. However the 
odor of merthiolatc, though sUght to smell, 
padually becomes disagreeable ^en breathed 
for ae%‘eral hours. A more pleasant antisnitac, 
hex>’iresorcinol ST 37 solution was tned (Table 
Vui) The effiacncy was the mTi>> whra new a* 
a fresh dr> mask of the same type. After 4 hours. 
It deteriorated ilightlv but the plate count did 
not Increase between that point and the 12 hour 
lest, Capps’ and WeaN'er’* masks ore so similar 
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TABLE I — PLAIN CADJE MAfiX 6 LAYERS* TABLE HI — PLAIN CAUIX HAST SOAXED 

18 BY 23 OAUIE IN *0 PER CENT GLYCERINE 


T>« iwtxiJ a±tmm ■ il da cn eta « ■»<— *1 

rd M p* (tan U eta tata>»d of iDOTc than t»o colonia OH the*® brtirten tot 

TABLE IL — BTArCHEO dhhty UA£k — LARGE pl*M* Nu nue If morr the oitlrt tot 

Juft ctxDpletfid WBA diacarded. From 4 to ii toti 
fk«rt perfomed on each type ol nmk. The 
refolu are prcfeoted in the accompanyiitf taMw 
each table bcug an averts of ail tbe data ob- 
tained on a Km^e type of mask. 

The bnt teau arete of the ^pe of mask moat 
coauncnly oaed in hoapitala, au layers of ptoe, 
18 b> mesh, 4 by sfi Incbe* in with taps 
at cencT (Fig Jj Aa the figarea in Tahf^c I 
meals. At the end of tlui pmod each mask via show cough testa pernred Ita Ineffideocy when aew 
wra p ped te wued paper aj>d kq)t at room ton aa well u after 4 botcr'a ose. At the end of t> 

panture for the next day's experiment At 7S0 hours. It was praetkaUy vaJuelen. lo view of the 

I m of the foBowing day each nurae wu gsaeo a fact tut a norse a average worU&g day b ahoot 

fresh mask of the aame vtilety to wear entO to hours, and but cce U cmiiKsly toed 

II 00 LJD. the hour for the cough plate pro dunog period, ccte msy caodude fnA the 

cedure. The maika were tested b the following nufflbCT of cokcle* oc cough plates that thb 
Older the 4 hour mask, which she was wearing procedute offers Uule protecticcL to the padenL 
the II hour mask arom the prevsoos day a fr^ tVeaver (7) has leportM llttk (Effereoce betwem 

mask of the wnw lort a fresh plain gacese ma«l; the dry and moist ttj«v and emr reaulU fTshle I) 

any other ma«t used m the companion, anti corrolMrate bis findings. 

fin^> a test with no maik. The nurse was in- The rapid deterloratioc of the gauxe mask kd 
itnicted to couih with puTsed partly doaed Upt, os to beb^-e that Ita effidency mi^t belnaetaed 
cxbahng completely with each ccogh making the byiropregnatingitwlthabacteriostatlcsuhstancc. 
paroxyKni as neadr uniform as pooslble. First a Glycnine was dwsen for tbe first trial The plahi 
Wtri dab of agar blood or veal hduakm was held gatue nuit alread) desenbed was aoak^ b 

j inches from the mouth, perpendicular lo the to per ctot rij-cnine and dried for u hoars, then 

direettoo of the cough current Tbe eubject was tested ^abfc HI) It was far more efficient than 

inaiiucted to cough di tnnes toward this target tbe onimpregnated game "ratk, perhaps cn a 
Three open agar plates were tben placed on the par with the dii^ty doth mask tested later and 
floor of the sterile i*hsmhgr re^iectlvrfy i foot, delerioratJoQ during tbe day’s uao was not very 

L feet and 5 feet from the subj^ who Mt with marked. SlmDariy the effect of ahaninuni 
T face at the mouth of the tunnel while she subacetate loladan Imprcgnatko was bresUgst 
coughed ib time* over the* plates. This sras ed (Table V) This was apparently as effidmtai 

X ted with each maik tested and finally the glycerbe when fresh, dlitbctly supeder 
mt a mask. For 4 minutes after ffh test, to untreated gaoxc. There was but httlcdeterk*^ 
tbe plates were allowed to remain b the tannel tioo durfag ie first 3 bours’ use- YVlth 
closed by sterile curtains at each end whQe sir these preparations, the sticky moisture 
•aipended psrtidei settled on them. A 3 minute distgrMMC odor made the niski uncomfortaU* 
interval was allowed between tests to aasure srlth aJumbum sohecetatc so uncomfortable »• 
clearing of the air b the test tunncL After each to make 11 hour tests impraetkaL 
series, an open agar Petrie dish was eipo s ed In Tbe next m«tlr i-Tsmfrwrl (Fig xA) 
the tunnel for :o mmutea as a check on air ctm- msde of a small checked dtedty cloth, 
tfltninatloQ of tbe chamber The devdepment 7^ inches, with two pleats, caii i inch wwe 
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leaves a half mch slack in tlie lower tape*. When 
completed, the mask la folded transverseH 
across it» center, mating a strip 3 by mebes. 
When worn a single tie goes behind the head 
and the loop made oy the two strips of tape sewed 
together b placed around or in front of the ears, 
dependent upon the conformation of the wearer’s 
face. The upper and lower edges of the mask 6t 
firmly against the face, while the center and 
odea are bdd away bv the opening of the crease 
of the transverse fold aided by the loop of the 
two tapes at each nde oi the face. A free breath 
mg space is thus established and the expired air 
IS diluted laterally and backward (Fig 4) 

Table IX shows the results of our tests on this 
mask. The number of organisms cau^t on plates 
dircctl) in front of the nurse approached rcro as 
close!) as the limitation Imposw by such open 
mental conditions permlU^, and we found, as 
did Walker with his mask that the air discharged 
at the tides was practically sterile. This waa at 
first sorprising but seems erplainafale as a 
physical pbenmnenon The air is turned sharplv 
laterall) at an angle of over 90 dcCT^ when it 
strike* the mask and b deflected ^e pertides 
of moisture and mucus bdog heavier the air 
continue forward by virtue of their momentum. 
Tbev strike the majk and due to their adhesive 
quality stick to, end are absorb^ on the »nn#»r 
layer of game 

The nurses at Sl Vincent s Infant and Matem 
ily Hoapftal and at several other hospitals l»ve 
worn this mask In the wards for hour*. They 
state that it Is more comfortable than the gauie 
masks worn prcvioiBly It is light, there is no 
valv'c action (since it is quite rigid and fixed in 
pontion) and due to the small residual air spec© 
IS not mtolcrablj hot. The current of air paasing 
In and out cause* a cod, not uncomfortable 
sensation m modcratd) hot weather In our 
opinion a face mask can not be made pleasant 
for hot weather wear This mask is however 
more tolerable m hot weather than gauze masks. 
Its greatest need m both home* anolnstitutions 
IS fortunately during the cold seasons, for upper 
respirator) mfeclJons are then more numerousL 
It IS qmckly and securely attached by a alnde tie. 
\\e have found that the mask wDl stand auto- 
dav^ several times, but It shows a tendency to 
crack or tear cm washing It is easily and ch^Iy 
manufactured from maltnal in common use 

DEDUCnOVS 

There Is a noticeable dispant) In the figure* 
m columns 1 in the vanous tablca. These figure* 
were obtained under identical conditions but of 


TABtE IX — OUR CELLOrHAKR GAUZE MASK 
Nr* 


necessity from gnnqjs of different individuals. 
We do not feel that a conclusion should be drawn 
from the fact that the number of organisms was 
reduced In percentage by the u*c of a mask. A 
pcrcenta^ method of figuring seemed not apph 
cable TTie actual average count is therefore 
given without the mask and then with iL This 
seems to indicate the filtering quality of the mfmV 
Our conclusion from the first cofrann m e ach 
table is that there is a great difference m the 
number of organisms eipraaed by the cough of 
different mdWduals under like experimental con 
ditiont. 

The present lack of agreement as to the causa 
tht ag«t or a^ts of common colds makes it 
impractical at this time to attempt immuiuatlon 
as a pnjphylactic measure against the upper 
respiratory tract infections. It scams desSSIe 
therefore that the use of a m«»*ir that deflects 
the mother’s or attendant a breath away from the 
Infant or patient is a logical procedure. That such 
an apparatus can be made entirely comfortable 
fa improbable but that it can be made 10 com- 
fortable that it will produce no hardships on the 
wearer has been accompbshed with the cello- 
phane gauze mask herein described. 

To accompbah the reduction of infections 
rtn a n ati n g from the upper respiratory tract m the 
home. In the wards, m the miant oavium m the 
operating room and in contagious hospitals, the 
public roust be made maak consdous and a 
method of supplying and prescribing an apparatus 
of the type haem devised most be maUtuted It 
fa sunple m a horoltal where masks are made by 
nurse* or by patients supervised by nurses to 
produce a mask of this type. It is the opinion of 
an expert leamstreas who has sewed regularly in 
one of the women s organizations of a farge hos- 
pital that this mask is simpler to make than the 
common one of gauze which we behevx to be 
Inefficient 

SUIQIAIY 


Based on the comparative data ated above we 
conclude that 


I The ordinar) gauze mask fa both 
fortable and bacterioIogicaJJ) Ineffective. 


uncom- 
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3 Our cdiofihane gtuxe deflectloci is 

inexpensive, euflj put tosetier quite com/ort 
able, effective and practically germ proof u 
■hoira by our expci imenti and control*. 

TbeamLoneiTiTivippnclatiDo toCeecBaXl Kmtam, 
R K fvt Tahaue b*ctnioli]()caJ »tsdkt aod mtchuika] 

Mcktaoce 
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CAROTID LIG\TION FOR INTRACRANIAL \RTERIOVENOUS 
ANEURISM' 

J J\Y REEGAN If D Nnaua.\ 


I NTRACRANIAL arterKTvcQoui aneuram* are 
of two types, dcvdoptnental (Oand) and 
aeddenm (Locke, 10) Tbe (ormer have 
been givezi the name of anpcFCoa arteriole by 
Ctohing and BalLey in tbdr moDOgrtph on blood 
vcMel tumon of tbe bram and are distinct from 
the pubatcQg erophthaJowa which derekm from 
acddeDtal rupture of the Intsnal caroua artery 
into the eavenous mtis Carotid ligation is ap- 
plicable to both and It a tbe p ur p o ae of this paptf 
to peeaent 4 dimcal cues in whia this treatment 
wu toed and to diacuM the prlndplea involved. 

Arteriovenous aaeuriim] or dstiiic occor at 
wins placet in the body and bare doula/ fea 
turea of edology and lymptomatnlogy Tbe de- 
N'clopcnental or congenital hitalc have been aa- 
lumed to ante from an aberrant perilfteoce of 
tbe embryologlcal arterwvenoul capillary net 
work (Rjienboff 16) These abnon^ channeli 
may lie latent for a number of years and (ben 
on Ifioeaaed activity from tome form of admuhu 
u puberty prepiancy of phyiical strain. Tbe 
traomatk artenovenous aneurlim b made poa- 
ilble bv tbe common Jurtaparition of large arter 
ies and \‘cins m tbe extr e m ities of rwrk where a 
perforatinf wound can etuHlih direct communi- 
cation be t wee n the two vessels. 

Tbe diagoouic symptoma of an artcHovcDoua 
aneurism are tbe vascular bndt which can be 
beard best over tbe communtcadoo, and the en 
lar^ pulsating drstai tcIds and proximaf ar 
teri^ TTie bruit, which may bo acexanpanied by 
a thrill, b doe to tbe passage of a for cefu l enrreot 
of arterial blood through a small opening from an 
area of high pressure to ooe of low presaure. It 
Qfoilly b transmitted proxiinallr along the main 
artoy even to the beart A thnD b due to some 
Irregularity or looaeneaa In the border of the open- 
ing which makes vlbratioo pocdble. The veins 


which mult auTT thb arterial prcaaore without an 
intCTTtnlog cspallary bed dilate and form Urge 
pulsating anastMnodng manes of thin walied ves- 
aeU and cause cnlar g en ^ t of tbe legico hrvulvcd 

Tbe compensating dllatatloo of the p sotinia l 
arterial tni^ and even of the heart b a mot 
interesting phmomeiMo of phnkJogKal respoose 
to a disturbed cdmilatlocu 'fhb has been c«- 
viodndy demonstrated both eaperimestally sod 
dioicaUy bv Holman to be dependeit uptt the 
amouat of blood which 6Ddt its way thre^ the 
fistula directly back into the heart. llseacnDom 
vascular dOatatJoc which sometimes oemta, b- 
volving en entire extremity (HeJmso. 5) cr all rf 
the arteries of tbe neck and scalp (Cubing tod 
BaDey) (Case i of thb report) at first ruggesU 
some diffuse primary vascular pathology but the 
prompt symptesnade relief and subsidaice of at- 
largement following cloauro of the irteriovenoai 
fistula necessitates primary pbyslolofical into' 
pretatka. 

Intracxanlal arteriovenous aneuiisms possess s 
few distinctive features which merit specbl do- 
cusston. There b no Juitapositioo of cerebral tr 
leries and velna as elsewhm In the body except 
for tbe peculiar position of the intemii 
artery vrithin the cavernous linas (Fig r) Thb 
necessitates a Umltadoo of the traiimalic cases to 
the latter poritkn and an erobirooic devekp- 
mcntal bterpretation to those bvolving the brain- 
The absence of any l e po r t e J case of cerebral *r 
terkrrenoua aneurism found at birth iudkates 
that the leiioc b Insignificant until some later 
activating Influence causes its eailargement. 

The deroopmcntal aneurism Involvei 
qucntly the middle cerebral artery although t b^ 
are recorded cases Involving other maiu arteoes 
of tbe brain and a dilated poaterior ceretc alait^ 
may cdntribute to an extensive mlddW embraJ 
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aneunsmal tumor (Case 2 of this report — Prof 
Dunns case. Cushing and BaUcy) The frequent 
middle cerebral mvdvement probably accountfl 
for the high rnddeuce of focal epilepsy or unCat 
eral ireakness irhkh all observers ha\c noted 
Both patients of this report first consulted a phyii 
nun on occoimt of attacks of Jacksonian eji^epsy 
with residual wcakTitts in the arm. 

Diagnosis of the developmental arteriovenous 
aneurism of the brain may be difficult or Impos- 
sible U the tell tale mtracranlal bruit or carotid 
enlargement is not present Careful auscultation 
over the head should be prtcbced In all suspected 
intracranial tumori, particularly when associated 
with epilepsy and no marked mtiease of Intra 
f-r nnud pressure. \ ray films occasionally show 
famt curved shadows of calaum deposit sugges- 
tive of location m Mood vessel walls, or a »^t 
mottling at the ate of an old luemorrh^ (Case a 

n* *) 

If a surolaon of arteriovenous aneurism is en 
tcrtalned from suggestive vascular signs a test 
can be made to determine the oxygen content of 
the blood taken from the Intem^ugular vein on 
the suspected side (Horton, 7) Tm oxygen satu 
ration of the Mood in the internal jugular vem of 
normal subjects Is 63 per cent, w^e that of ar 
lenes is approximately 95 per cent (Lennorl In 
Horton s (7) case the oxygen saturation of blood 
from the nght mternaJ jugular van was 914 per 
cent and tlii from the Idt 03 8 per cent, wmch 
was considered diagnostic of an mtracranial ar 
teriovenous fistula In my cases the results alter 
carotid Hmtion were as Mown in Table I indi 
eating only one cure. 

The traumatic mtracranlaJ artenovenous eneu 
lism mvolves constantly the internal carotid ar 
tery where It is surroimded by the cavernous sinus 
and lies dose to the body of the sphenoid bone 
(Fig 1) RawUng foimd that 70 per cent of basal 
skull fractures piass throu^ffi the sphenoid sinus 
and thus commonly mvolvc the firTnl> attached 
medial wall of the cavernous dnus and may also 
tear the endosed Internal carotid artery^ leading 
either to fatal haemorrhage or on arteriovenous 
fistula. Arterial blood w^d then directly 
Into the cavTrnoui sinus with consequent dllata 
tlon of the least resistant tributaries of the onus. 
The superior and the infenoc petrosal iributanes 
postmorly have thick resistant dural coverings as 
haNT also the cross conriections to the other tide 
and the sinus itself The ophthalmic \'ein is the 
only tributary which possesses normal thin vein 
walls and is embedded In loose areolar tissue. 
Consequent^ it dilates from the arterial pres- 
sure it must carry and causes the pulsating eiojA 


thalmos whkh is characteristic of the condition 
The diagnosis is easy from the vascular bruit 
which can be heard subiectively and objectively 
usually from the time of the bead mjury and the 
Inerting dilatation of conjunction^ blood ves- 
sels cedema, and exophthalmos. Rarely^ the con 
dition can be confused with retro-orbital tumor 
or progreasive exophthalmos of thyroid origin 
(Naffziger) m both of which a faint bruit may 
sometimes be heard 

The treatment of intracranial artenovenous 
anconsm is limited to palliative measures for the 
carotki-cavemous sinus fistula is inaccessible to 
direct surgery and the pulsating network of di 
lated cerebral vessels In the developmental aneu 
nsm presents too great a risk of fatal haemorrhage 
for si^cal exasion (Cushing and Bailey Dandy 
2) Tne common mvolvcmcnt of the mternal 
carotid artery in the lesion and the proximal dila 
tatlon of this artery in manj cases at orice sug 
gests carotid ligation This has been applied with 
a fair degree w success but there arc several fac 
tors whi^ tend to defeat this measure The nor 
mai hanrd of carotid ligation from cerebral 
atuetnia or ascending thrombosis is placed at ao 
to a5 per cent (Rad and Andrus 15) being 
sUghUy greater m mtcmal than m common ca 
rotid li|?ition and varying considerably according 
to the age of the patient and the preWous estaM 
Ushment of a compenaatary anastomotic dxcula 

tlOOL- 

Tbc pnnaples of proximal artery ligation m 
artenovenous aneunams elsewhere as established 
by Makins Holman (6) Reid, and others ^ould 
be conxjdcred in carotid hgation The presence of 
an arteriovenous fistula constitutes a powerful 
stimulus to the doxlopmenl of a collateral arcu 
lation even greater than artery occlusion On 
this account ligation should be postponed at least 
a few months until this compensatiDry dflatatlon 
has had a chance to develop Compression of the 
carotid artery would not be expected to Increase 
this reaction except in the case with a small 
fistula and httJe or no evidence of arterial enlarge 
ment Many of the cases of carotld-cawmous 
smus fistula fall Into this group and the disturbing 
ocular si^ call for eariy intmercnce- Compres- 
sion of the common carotid artery here serves a 
double purpose. It enables one to detect inade 

a uatc anastomotK cerebral circulation on that 
de by the occasional production of syncope or 
paralym from cerebral anamiia. In such a a 
prolonged course of compression, with increasing 
irequency and duration up to 1 hour several 
tunes dally without sj-mptoms probably ser\Ts 
to increase the margin of safety b llgaUon. Also 
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cwnpreukn treatment Knietimcs refults in a 
cure or narked ImtMwement, pirtlaiUrlv in the 
early lUjea, aitd it is worth a trial VaxioiB de- 
vices havT betQ used for mechanical comprosion 
of the commoD carotid arloy tgaimt the trans- 
verse pr oc es s ol the slith carkal vertebra. 
Locke used a rrooden coQar with elastic hand and 
pad across the froot Hsrknesa, a simple appUca 
tIoQ of two bicyde pants guards bound toother 
whOe I have used a padded malleable Iron collar 
with adjustable screw pad In a hinged front 
(FTg a) 

The choice of Ugatloo of the com moo or tbe 
internal caroud arter> baa not been established. 
The majority of llgaboni have been of tbe com- 
mon carotid artery perhaps because of iti caiier 
scccsribibtv There is no verv ngmticant differ 
ence in tbe percentage of core ^efit, or roor 
tality tr^ there are too many variable faaon in 
a large series of cases to make figures very dc 
pendable. The mortality according to tbe series 
of Locke and later Hack ness, Is between 8 to lo 
pter cent, which a leas than Reid s (15) figur e s of 
30 per cent to >5 cent for eeaeral common 
caroUd bgatioa This may be due to the ciiiii- 
peruator^ inastoaotsc respciue In the arterio- 
venoui wbteh deveiope before operation. 

Probablv btUe concern need be given in youna 
Individuals with evident artenal enlargemeat ana 
DO sign of cerebral anrmla on compresaioa 

Tbe chief danger In carotid ligatton n an as- 
cending thrcanboscs which reaches and ocdudtai 
the nuddle cerebral arter> Symptoms of this de 
velop alowly withm 11 to 14 houra,aad tardy are 
changed bv reopening of the artery (Reid) With 
thu In mitvi It would se em more Important to try 
to avoid this thrombosa than to be onceroed 
about ce rebral angmia. I^gatxtn of the coenmoo 
carood artery usualJ) permits a contmued dreu- 
lalion through the internal carotid, by the abun- 
dant anastomoses of the external carotid and 
reversed current through it into the Internal ca 
rotrd artery This would tend to prevent throm 
boels bevond the bifurtation but at tbe same 
lime might defeat tbe prlmarv purpose of the 
operaboo — closure of the artcriovenoas fiatula 
In aB 4 of m> cases In which the coenmon carotid 
was lifted with Immedmle unprovement, there 
was a recurrence of disturbfng symptoms and 
evident cpiar g eiacnt of the extenuj carotid tmnk 
within a few weeks This necessitated later lira 
tion of the inlcmal carotid, with more laaong 
benefit It may be open to question if inteniu 
carotid ligation then waa any tafer than it would 
have been in the beginning or If a better result 
V ouJd have been obtained before too great com- 


pensatory anastomoals had occurred Each csm 
wfll have to be judged by Itseff althouri It mlghl 
be infened thatpninary common and later Inter 
nal carotid li^uon wo^ be tbe lafcr procedure, 
nuticoiariy m patients of arterioaderotic age. 
keiT. Dandy (3) and others advocate fractional 
Ugaaoo of tbe carotid arteries by means of a fts- 
dsl band or removable aluminum band, as a fur 
ther safeguard against ce rebral anemia or throm- 
bosis. 

According to the obaervadoni of Holman (5) 
and Reid (14) on arteriovenous aneurism elie- 
wbera in tbe body ligation of the proximal artery 
is not good ihenpy as It rarefy nuTeedi and he- 
quently leads to gangrene of an extremity 
althou^ a pcuible exception it made In thnr 
Uatements about intracranial arterlovenoas aneo- 
risms. It IS difficult to imderttand physiologically 
why this exception ihouid be made dthoogh the 
diakaJ evidence of 90 per cent core or bet^t of 
tbe carotid-cavemems sinus cases certainly top- 
poita tbe erteptlon. In trying to draw an analogy 
between the intracranial and tystmic cases these 
writers have recommended almoltaneoux Ugadoo 
of tbe isteriLaJ jugular vefn to fav'or tbe n^te 
nance of adequ^ intnvaacolar teoifoa for cer> 
braldmilatotyfanctkc. Not enough cues hare 
bad this done to funuih a bans fer duiiriJ jodg- 
OMiit cd renlts although in a case reported by 
Retd (14) benuplegia wu not prevent^ by tw 
maoewa Tbe rather free cron anastomoses of 
the taira venous slnuiet and arteries at the base 
of tbe vain may alter the phvsiological Inter 
pretatioa applicable elsewfa eie . 

Carotid li^tien for cure or improvement cf 
developcDentaJ artenovenoos ancurtan of the 
brain is leas likely to succeed, due to tbe multfpie 
fistolc usoaljf present and tbe more marked cem- 
penselorr arte^ dllatatioci In these cases. Tbe 
moat favorable effect would be expected In the 
early lealoa or in one wfakh shows by \ ray a 
tendency to caldficatloo and local thrombosis- 
Carotid Ugatioc here might slow the drculatioo 
through the tumor sufficiently to fa\-or far 
ther tbromboaii, aided bv deep v-ray tberapv 
This Is tbe generally accepted method of treat 
ment altbough rare cases may permit obUteratJen 
of the fistula (Dandy tj ekctrocoagulati® 
(Sachs, 17) and later complete eicisioo (Cudung 
and BaDey) 

amoiAaT 

Intracranial arteriovcDOUs aneurisms are of t* 0 
types, developmental and accidental. Thefom^ 
involve tbe biood vessels of tbe brain whDe lh< 
latter are limited to carotid-carerDous sfnu* 
fistula. 
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FTg 1 Cron *ectioii of cavcmota tlrma ihcwlng ctt- 
dotcd iDtcr^ cuotH irtciy tad rektMD to fphenold 
tinu*. (Spelteholti.) 

Ttkc diagnostic Byroptoma of artenovenoos 
anounsm are vascular l^t, distal pulsating en 
largemcnt oi veuia, and proTimal artenal duata 
tion. This latter is e physiological compeasatoiy 
phenomenoD 

TTie high inadence of focal epilepsy in the de 
^’elopmental aneurism is explained cm the bases of 
frequent involvement o! middle cerebral artery 
Seventy m cent of basal skull fractures involve 
the body ca the sphenoid bone and endanger the 
adjacent cavernous sinus and carotid artery 
The treatment of intracranial arteriovenous 
aneomm generally Is limited to palliative meas- 
ure* as carotid Ugation and \ ray therapy 
Rarely can the de^opmental aneurism be at 
tacked directly vnthout too great a hazard of 
fatal hfemorrhage 

Carotid ligation for intracranial arteriovenous 
anennsm Is at variance with the pnnaples of 
treatment of amllar aneurisms elsewhere in the 
body, but has had a high percentage of success in 
the traumatic carotid-cavernous sinus fistula. 

Common carotid llgadon leai-es a greater mar 
mn of safety for anastomotic ccrebtsd orculation 
But on account of this fact may be inadequate 
Later Ugation of the mtemal carotid artery prob- 
ably is safer than as a primary procedure. Simul 
tancous bgation of the internaJ jugular vein has 
not been done a sufficient number cn times to coo- 
firm its I’alue as applicable elsewhere. 

CASE lEPoara 

Case I ilr R. JL, jwi, Immaaud Hospital. 

NatSiiy admitted to hospital January ij, 1931 refenw 
1 >y I)r S \ SwttaoQ, Oakland, Nebraska, Db^ootls 



FI, . Padded malleable Iron collar for prolonged corn- 
prewon of the common carotid artery 


Cerebral arteriovenous anetmam. left parietal with feoti 
cfiDepfy tad meatageal haanoirbage, treated by carotid 
b^tka and X ny thenny Improved. 

This patient enlered tire hocpital with the complaint 0! 
recumot gacTcjriom artai±* foUowtd by severe headache 
and bkiody spinal fiuld, lighter ■ren'W with transient 
speech defect and sensstkin m his right band, right 

sued bUndneas in both eye*, donble viskin and bluo^ 
vlaioci is right eye. The right besnlanopda waaaoted by his 
parents when he was a chnd arid did not see things nkit 
were passed to him from tius dde at the table. He had no 
other synmtonit octQ 19S3, at the age of 18 years, when he 
was found uncoosdous in the bam. The s^nal fluid was 
bloody and a dlagnoels of pachjmxningltis bJemoTrhagkai 
Interna was made- He was treated by qanal dimiaage and 
rccoTercd within a week or two Vliaal testa demonrtrated 
a right bomonymoua bemlanopfa. riiion right so/ic left 
sd/ao. His UmsOs were remov^ in 19x4. A chronic mfee 
tioo of the rteht mazlllary antrum and a deviated nasal 
aeptum were icrund and a lubmucus r ea e c tioa done in 1935 
In 1:916 he began having beadacbea that were reUeved 
apin^ puncture. He baa had aevtial attadu of uncon- 
schxunM with bloody qiinaJ fluid with some fialn located 
In his left temple, iinaiarton of hii left pupil foUowcd by 
some numbness in the right arm araj leg ana a word naming 
speech defect. He had numerous trvulent attacks of a 
peculiar sensstion in his ri^t arm with word naming diffi- 
culty without Iota of conacicrusncaa. He had a severe un- 
consdous attack In September 19^ with bloody spinal 
fluid, and following this he noted impaired vakm in hit 
ri^t eye. Eye naiminatioc in November iftjo, showed 
la^ opadtla in the anterior Titreous and vision, li^t 
i/aoo, left ao/^ In Becember 19J0, rlskm in the left 
eye was reduced to to/ 70, with increase In vitreous opad- 
Uet. This was felt to be oc a toxic basis and he bad an 
operation on the ethmoid and sphezKdd sinusea. He bad 
another severe attack of unconscfouinot on January 3 
1931 with donk coQTulskiDS, bloo^ spinal fluid, and was 
gradually relieved by rcpeati^l spinal dialna^ He was 
•e*n by Dr Ceegan Janaary 6, 1931 at hit cwme durlr* 
this attack. He was stuporoos had severe bendache SM 
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Fix j Viuui fieidt od rtelan ol C**t R R before cuiXbi 
h («tiQrT >\o#rmber y 9 JO 


lu b o cct pm] pua. lov fr«de fner ouked ctrsceUm 
bn coo/UCUvilI u>d reuod tUood emeh, pbocc^ifaoUa. 
ud ImtiJxUtx Spcod pueture re^cMrd Uood (bfed 
rtraxl uAder j 6 cuLOoxtcn at ix i miujc Then vu cnUr 
acTcued pubum <ner the Wt cantid artenea. ealkd to 
ttestisa by ha panota A tdt cvrehraJ aAjbna wu •ua* 
pected bat Utt mtbnt ( wnou cnodukw oad* tatmat 
oaUeasd be vueoocmed imder ummAt ai boe<e 
by ipinal dnim<e *Ub (nklijaJ re e i j v en ' 

Be catered tw t nmaZue t HoapitaJ Jaaqa/y y 941 
atiJl ralber vetk bet abfe to be tp aad aboec UI* (im 
t iba uae «a« ao^ joa a (be r(cbt eyt and ao/yH* Id 
the kfc eye The abaohite acetoeia ifl the rhtbl eye. r« 
corded CD Vos ember j bad be cn oe rrftiive eod the 
■ame cooxtaat rMi boooOTmDU* booiainpta na pieaeol 

iFif ^ Tbe nrtt eye did Bo( axtrdmaxe m noveiacst 

% tb IM iefc aad turoed 1 b aad dom. althouab there vaa 
DO de£mU paraiytti 7^ ie^ pttpO *ai alqtfaUy lanpr 
than the ri^t and rapoaded ihinl*^ to lifbL The 
cranoJ aerva otb er a b e were mrrou TtMTC wa a amaJI 
n m oA the nxbt upper Ud CatotidpDiaabaowaevkf- 

tje cn the left oide, toon beseatb the aa|^ of the bv \a 

arterraJ bruit cecid be beaH orv the left {nteruaJ comtk) 
rtery \ eery faiot hrmt awld be heard orer the left 
panet ordpitaJ rcfioti, itopped by coaipK*BlBn of the left 
camsKn caroud artery The paint wai ao( coDackoa of 
any Kaee In ha head Then wa« bo Maoty motor reflaa 
or co-ordmatioe datnrtuce b the otmaltiea AMoeocao- 
iJBaBdq3aUaJdarTtmlaaiK'S«eT«Bortiial TbenKbli^wer 
atuVanina] reflex vai abaeot, arraaeter refloea praaeat 
Tba heart wax not ealarxed aad lltf heart aouB^ ware 
aoma] bkiod pmorc. i^c 91/jx, left oi/M eketro- 
c-inflofTaiB wai Dormaj v-riy cxaAiiiatiao of the heart 
aadfreal eearlaxbowed aimal tlie aod coolocr 

X ray Clia* of the ihoU at Cnt thowed oothlof Ihoufbt 
t be rixm&caat, due to a rl^t bteral expoaure any from 
the leaM xkI poor Urn ahkh did not brisf oat detail 
veB- A rechack tiw the Mt dde ebowed eereraJ ray 
cifnlheaot bcjaarebrmJ ahadon CF1| 4) bait Istaipracd 
by dnvifif (Flf j) oa acrouirt of tlvir faintme aad poor 
repreduedot) hw Qni A «eQ defined rocedrd area of 
cajrificxtieo by catlmeten 1 b dometer «a* (onad la 
tlv kft BJ ed ia J parieio oodpftal roloA, et irxt reported In 
tla rextoe ef the pfoeaJ body bat oeftaltcly otaatnl afaoot 


I mtlmeter to the Mt of the '^idntwi by xtaeoao^ nd 
nadoe aaui anterepoaierior riew Tbl* ehadowne dewr 
at lU peripbeiy Hijxevtiax eaJdficatJea t> the vaH cf »b 
artenaJ aneuruen, eppaTesilT cf Um poatrrior 
artery Tbe tcciuc« of ihh lerioe t In* bare of the ol- 
arise hauractnU nlJ aetsoat for bcaaryseo 

bealaDC^ Aaotho'nthrTdmeihadwappctrTdlatbe 
mUdk foaaa Jaat back cf the domo mQ* Tniaaibat 
the aldth cf a baolai cmfanl artey ud teesed tedhfak 
aaienoely and »u Mipeeted cf belax necukr cilclflcatloa 
A third froup cf lalat ahadoaa cftct as am of j to 4 catr 
eeetm Is ebametrr, aeprarrd la the reyfeo of the Mt aift' 

Ur (ytta U tbe ead M the lateral ceTtW or eyitiaD firarr 

Thcaa wen iBieipreted a* eaicifiaiioe U an area of eU 
hnurrlon protohly the lource ^ th« re v u i ieat anfa- 
ceaJ lie iTiniiliairee and focaJ OT^lepay bad ecflertd 

UgalioD of the left coromoa ca^odd artery wa* done 
lasuary »; gj ooder aovocaJo aasethok Two dH 
U fa luj ea orre Arrd aboat (he artery, with 00 ejbjrdn 
or obierUrt rvymer cf ceTTfeeal aim:» Then »aJ acted 
a roerpenjBleey diiatatfoB of the rlaht tarx*^ arten 
UadnK ervrraJ day* The IqiaLfan had no ijjuetUlie 

eflect open the hemlaaopk A taxcukr bruit co^ etIB be 

Iwd ortr left exteraal carotid artery huflatbecoa- 
Mdcrable anaxtmodc l e Ur ia drojlatioo which pro oet^ 
woold Dereaailata later UfatUo of the tstemaj canthf 
artery He maa ifreo deep X ray tVtwpy over the Wl 
nrieto-ocxiMtal mloa oe Febmry x, <94 Dk steal 
beUa ea tbb dale aen uodmarffd 

He had a recnrrtBce of hU petit laal focal tpOepo c at 
tacka on Febmary *4 and Uarch 94 1 «'bea rra 
klatuh 4 then waa iJnhi iBcmae 1 the bruit eserlM Ml 
external and bternai carotid arteiiea Tta central 
la Ut eifbt eye bad dUappeeird and bh rUicei aaa, nfbt 
ac^jo-f-i left aes^jo— i HU fiehU ihrad a dor p cat 
rii^t healanopfa (Flf 6) Be cnenpUmed of Inerewd 
to penHtmx (om of nnade balance la the 
r^t eye H wax cowtlnocd oo bxbt dewea of lumin al and 
had no mort epileptic attachi A accoad X-ray trea tiara 
waa irren Uarch 14. 194 HU eenoai health kapraeo 
and he ■tle^ no Wt afcled headactwa aa before tba I**- 

December 6,194 be devrfoped a raoa headache tf- 

lowed ty a cowwUIqt aad o nc octi cfc iceneai Spinal p»c 
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lure trrt*led » Woody floki andtr m*ikcd proBire. He 
mdainy Improved u»3a' repe»tcd ipln*! dimlutgc 
home end re-entered the boenluljmueiy iS, iga* There 
WM rethcr pronjhicnt palatioo and bndt over the Wt ex 
lenul and Intemil arotld utcrie*, hdicatiiig Inoetaed 
r«l?K<T and probaWy retorti of hiih arterial preaaore in the 
lateral cerebral artery No bruit ctrald be beard over the 
akolL There waa aome qoeatfoo whether the recurrent 
hmajrrha^ did not coflw from a 100(11x07 dtuated poate- 
rior cerebriJ aucuTien but ligation of the left Internal 
carotid arterr aeemed Indicated In view of the erident In 
creaaed circulation through thh aide. 

OftraJUn, January *o igji the left Internal carotid 
artery wu lifted under novocain anntheala. No dla- 
turfaance of cerebral drculatioo rcfullcd and the patient 
made a ra^ and uncomplicated recovery He waa riven 
a third X ray treatment January 15 and was dlammed 
Janttaryjo 193J 

He l»a had no recurrent hemorrhaCT tince thia la*t llga 
tlou, haa gained In strength and Ii able to do light work. 
He itiH has occaakmal petit mal attacks which are so slight 
ta not to be detected by thoae with him. ^Tieo last seen 
October I 1031. there waa rather prominent puisstion and 
bruit over bk rl^t carotid veaseli and In. leaser 'Icgrca on 
the left sUe. No Intracranial bruit was heard Oxygen 
saturation determination of blood from the left Iniernal 
Jugular vdn showed per cent In compartsou to 76 s per 
cent In the ann vein Wood These 6gnres would Indite 
pcT^tlng extensive artcrioveoous CDmmimicatkra 


This case presents a t>'plcal histon of left mid 
die cerebral arteriovenous arteunsm wiih eari) 
right homooymmts hemianopia, focal epDep^ 
and menJngem hemorrhages devrioping over *e> 
eral vrilhoul a conecl diagocais, Even the 
\ shadows of cfllofication were overlooked In 
the first bead films although the carotid enlarge 
ment and intracranial bnnt had then been noted. 
These shadows indicated both middle and paste 
rior cerebral arten involvement, which made the 
value of otroUd l^Uon cjvicaUonable- However 
there was definite improvement in vision and 
lessening of cpQeptIc attacks. One recurrent men 
ingcal httraorrhage following common carotid 
nation indicates the necessity of final mternal 
carotid ligation The period of g months good 
health since this last ligation is too short to pre 
diet an entireK fa\'on3de outcome, partlculari> 
In \'iew of the high percentsM of oijgen satura 
tion found m the internal jugular blood which 
Indicates an extensiN“e persisting lesion 


Cv*i I ilr C. C agni jo reari, Clarkson SfcmoTbl 
UcwplUJ No 30.63*. admitted October *8 ig»6 IVbe 
Metnorlal Hospital, \o *4,776 admitted ilay i ipjy 
Referred by Dr C A. Roeder Dlagootls Cerebral arterio- 
vejnw aneurism, rkrfit porleto-occlQfUl de%Tfoptn«n{al In 
wiRiJ’ focal epllefwy treated by bltsleral cominao carotid 
ligalkm, cranJotooiy ImprcnTtl 

TbhfMtknl esiemj alJii thecwnplalnt of ngfit ocopital 
fwn SD«I conv'ul^ocLj InNuUInfl hh left arm. He Uated 
lhal he w« perfectly aril until igiH when at the age o( la 
year* be had Infloetixa with pneurootila and was fo bed 
■bwjtjwTtk*. He recovered strength slowly and bei^ to 
hare right ocdpllal headache and pain la bts rfgot ear 



Fig ^ RflcPtgen tigr sjn of Case i R. R- showing Intra 
cerebral shadows sugK'*tIvu of vascular cakibcation. 


every rooming which have gradually increased in severity 
He baa had aotu Impaiirsest of visioo for about 10 years 
for which he has srom gUasea. Thb became owre notice 
able after the Influensa and about 4 yeut aw be began to 
have occaakrail pain and watolng m hi* n^t Re* 
cenUy be has hu occasionaJ double and blurred vliloo 
Dun^ the past 5 yean he has bad attacks of Dumbness 
and tlnglby. •casatWs In his left arm and baud tllgfatly 
Id the Irit leg ajid foot, with distorbaitce in lenae of posh 
tloD of bb leg when waJklng DuriDg the past jrtar be has 
had weaknea* in bb left arm. Four rears ago whDc talk 
lug to a irksd he first noticed twitching of the left arm and 
leg followed by cloiuc, then tonic ipasms of the left arm 
ai^ leg with loaa of ooDsdmitoeM for KreTal hours These 
attacks have been repeated at iatervals of 3 to 6 months 
since that time and apparently are deemsisg la severity 
He has noticed an cniargetuent of hb neck for the last 8 or 
10 years and has had dlfiiailty in swallowing at times. 
Durin the past year be has had attacks of nausea and 
voiolUng, reUevefl by appendectomy In ilarch io»6 Hb 
toQfOs w er e l an orcd 10 years ago and a nasal septum 
opoationdone lyearan foreyc svmpttxms. Hehasanack 
log cough and some (^’spncca do cxotlotL He has h«d 
dixilocat and vertigo with a tendency to fsli to the left 
The right ear rings occasionally when lying on the right 
tide sounds like a freight train. He is not aware of an> 
other noise In bjs bead. He has had nriiisjy difficulty dur 
ing the past 4 years. Hb father and atoUm one brother, 
ar^ five tbtera are Uving and well Hb mother has had 
roarii^ In her bead for 4 years associated with Impaired 
hearing and do vascular signs. The history otherwbe was 
not algnlficant 

Examination revealed a young man of medhnn stature 
and development, weight 130 pounds. There b (juitc evi 
dent fullness of the ne^ on ea(± side with vbible pulsation 
over both earotW artene*. HehM both mastokii the oc 
cfplul arteries arc greatly dilated to form comprcidlJe 
pul^atint; areas, Urger on the right side. \ loud vascubr 
urull with thrilU could be heard over these enlarged ves- 

seis. The vHsual fields showed a complete left hoenonyrooua 
bemlanopU with constricllon of the remalalng right firidi. 
(Fig 7) \Tsbo was 10/ *o In the right eye and ic^7o in 
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Ui' n rrCMKa V U« sajtH 

t til* W Tki» nn-jr- l^irt a cuW mrfi 

n*! O' il r i cj’'fc ''nJu o'^eoeE'J »tt y ^ ga L the 
IkWcsw*""^ Tv^ »-» > tj±3 Wt tiK K aoj im . t t mA 
If* t_j» ».* ,aA j i-wj* a c ~a « *g oqt'w tiac tbr 
Ts eo" i«T TfS'' 1. 'fVsti wTTT urtiK wi 

Ji» Wt »rle «■ J f rj> tii> ti'xini uri 
S d.'fU.'**®. IS »»-nk»j''S »» itsr-lrl Ox>-latn<i 
*rj t/'Tam TVir fVjT»»'' r’an ^ rrrwrt.-rrtrrim . rf^^. 

I j* 1 r««i~nl.T Tt» be%n t»t* w»* *o 

ut-xd ^ ■ r- -v o tie tm •otii'3 oUjlcitH Vy a 
w^TSf rr»» j' ETv -uuT Tbt atOTo'* f’zni ax' accer^ 
k-*'* Tli'- tea'- kj* a'T*ar*d n-i> — i » J to p g qa M,^ ajctl 
ft. < bttft CD'* *''»ia ax* jty ttrd W X-fx^ 
a " i| XX* D^Sai> fTP ni irpm J 

Tb» Ujr-d afr* ^B»*'-TDaEa tert x«tt otnln 
*■5 '’V'" ■! 'i'' iixxJ XX a f'lHoxi \3 t^xx* trf tbr 
Ixxd aiw t»-'t p' " t » sl *Pdi' d o : c< a.cr'TnaSi Tbt 
X'^ C'7' >■ !r- jr»r n CO E t' XJ Tnt aoj 
tterra 1 * -at »tid txoOT baprl harin* »o p'xttrrx xxll 
Tlx ctofs'- '•i a3 tb» dtpHr" c3i» o' ll>t atmtl air »cj’ 
.mx t wYiexi>~i and arnrr'itxd. Tie ikiJ a ~pe a ’ * ont 
tied, a mx ’ X jCK irlfaaxiaaJ ptir r ^t»Tnt 5 ced*- 
d*t'^ p'^ttT" I Ibf TTftT ma< ad j* a 1 L 3 area i> the 
pjcrip-jd Imx x1j± t* fcEiid Uj^xd and a-rjcl juiii 
njp’j-i ao'^p tlx xrJoft jnTjne m hlti In'nxal xjih 
vnjaH fw'xni'x tl "Ajdi lie erlonaJ t^ale 

la jrx i tlx ori-ul atlxt dilate laUlr-al arjtti 
Cda-ioE, x_h i xLi lulja- 

« 1 1 1 la l rs»d. Dex-ion d the ar^'ild arU’jc* Kaad 
xxTXEUd and ry — aa '^ htt fetixera fu aJ exp>r«a. 

tjoo conid be cooxicxd. trTi.-«iirT< i 1 >t C Fo^dei 


tkoied the rkb <■' '""»■< onod tnej Voere-cr 0 . 
9 *d. mod the ic^ ■*■ ■ > * amiH tstrry Ilrceher t' 
fti* cwl-' fi'-xoois »j*xtie^ ro3**is»tL»ndnla»- 
Una the Mtinn e e vJ aaed ^ imlcaM a If* 
and ^T« f riTfr*kr ts the aeentlpe) x hVh iccot=;ozdcd the 
twriJ®''*!* IS the arm. Tkl" Im^e 'ltd la a Irx drri 
Uter the kft i-rrr^ m carwJd Doljoo kk Mt Ixi ,» oi* 
XX* L udi lEoexied bet t Xf Jdlr Smp'wed. The earotjd 
and occ^Eia] (JolMtxv aad bi^ xtrepme andbeem^U 
pab rcLrved H« rdee xx ksaty dnr to left laijiiii-J 
patl^ib. Be had J» ens'T L hyp* end xx d JL:l *»ed De- 
t^mbe as. ti-^ ■r.'e l-'jp Hpprd. 

Ue egter x d the X\l»e MenjormJ B'xpiial Jla^ J tor* 
Iw farther fttodj <J H* luti ae i arxl c>ry*,,rq He 
aliPH th hi hli left arm bad ImT UT Fexf lo tie be< il bad 
been xthto a j txr '5iiit tnntiwx* erf -rr^x asd a drr 
cnQ(l pmrtai xTih a leodoo tocb'Xe xhrti d' tri h * 
The rinrt oexdTillal and «Jpa3a tad mtored ahtra*h x^ 
a* I'wjoesl ce *r> ere a* bef ree the luxtioni. ^t atto a 
xratsex* a ha Irft a*n had l e cmi td. He *lx> dexj Eed 
■niPMP ' MM auat±j e< a “mtla tatte" xiidi cuce co wd- 
denlj- aad lajt a fre Ednstea. pnxn t d,rrf-rf tie pex * 
j ea*a I^r ikxl and aenrr-ixacal enrm a tk ei xx ***^ 
Ualfa the «roe earrnt I'x the dccnmird cm ical and « 
edplta! Tx>ciilBrft It x deddtd I «iTi.»T the reJ 
lemjwpal fcAe. fetiMlir ID adrbed!^ aod V'x 1*0 
te xy x' v aJietaJ buoe ttji xx* ttrrnaa 4r^n 
Tr«jble«ume Urrdme xx* encMmlatd fa tie ^ 

ptfae a_«>e e lie mailcii. and a lafre »fa 01 rcscfafrj^l^ 
to teotco teeder xx* rn m T13* ■ a* ccdr^^led iT ^ 
Tlfi t H 'p alffit Tbe e*^ cm tad aide ti tie e yrnj e 
The <*xTx XXI not ten*e bet fell qaje *c<t a* tiraifa a 




blood Ukc were beneath. Due to the cottilderabla hnnof 
rhixe and beeinnlng drop In bV»d pre**arc tt thk *U*e 
thebooe flap wm replaced and a aecood ita«e erpioratioo 
ma (iot«6 Mav 17 1917 The data akin* thn medial tad 
poateier borden waa opened with do aertogj bleedlns but 
anted^ a large thin walled veaael almoat i ceodmeter In 
diameter appeal with numerDtis lener dilated maeU 
which bled when the dura wai elevated. No tomoe other 
fhm the dOated veoeh coakl be Ideodfied and BOthlag 
farther wmj done on accoont of the danger of •tartloc 
controQalie hjesKJRhage. The dan was doeed and the 
bone fiap replaced Adecompnadm was not dose on te 
count « the citnsne vasaiUflty tn the right temporal re 
^on aj>d the abeence of Intraouial preanre. 

The pallet reeoTcred satisfactorDy Ho developed ao 
ante nasophaiyngilli after the &nt opentiim which de 
Uyed the tecood exploradon. Aho be nad a light canTul- 
slon on hlay 13. He reported tome reUef from pain In Us 
bead and improvement In nomboen In his left hand whkh 
had appeared alter the second opentkm. Be was dis- 
charged May sp. 

He had no more coovulskios untfl De ce mba- when 
be had a light attack in his left arm. Ee was feeling weD 
aod woAlng la a groc er y atom He had another mHa focal 
attack March 15. 191S during sleep and these have re 
ctUTcd at intervals of a few months tioce. He was aans- 
loed September 7 iQti and presented coniiderahle recur 
rent enlargement and vblUe pulution of his cervksl and 


ocdpltal arteriea. A kn>d vascular bruit could be heard 
OTcr thcae veasels, variable fn ^ality in placet near the 
■kail a condnoous machlrterv-Uhe roar A thriB was fdt 
osar the left emmon carodid artery Only a very laist 
•vftolic bndt amid be beard over the sktul, beat In the 
ngfat temple. The patJat was not coosciotB of any none 
in hit bead except occasiemaliy whoi he sroold lie 00 bis 
right •kIt^ He had bad • geoeniised convuInaQ the 
bdora, foQowing the takbig of thm strong cathartic pula 
which ccAiaised i/ao fTaln of strychnine. He was ad 
vised to dbeontinoe this medkatioD and limit his cathar 
tics to cascara, mlaeral ofl, and salinea. Heh^beeahav 
inf occasional petit mal attacks but was ahle to do light 
work under home sopervlsioQ. At this vblt coygen con 
tent and oxygeu capad^ teats were made cm bt<^ dnwn 
from the li^t Internal jugular the right external htgu^ 
and an arm vdn. A 93 per cent oxygen nturatlon was 
found in the Internal pigular blood, 83 per cent in the ex 
tema] Jugular blood, and 6z per cent In the arm vdn blood 
(Table D Indlfating a high percentage of arterial admbrtxrrt 
Id the Jugular Uood from an aiterlovaiouB fistula. 

ThiB case prescDta the typical picture of an 
dtensjv’e de^opmectal artenorvenous aneurism 
of the right cerwral hemisphere The left ho- 
monymous hemiAnopia, left aided focal epflepsy 
and bemiparesis, maik^ dilatatian of the ccr 
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Tbtw nj th|At ayrtayrnw to tto amrtfd 
tetbvUt Tbecq;)dcdkci«enU(tit U c«br reiirlt DOT 
mal , oa davUkii OeoUf iiMututm a vere ttorntAl. 
bd*«iiqx«tcd Tbmvu baatoAirtk. t>Tolv 

mf the fare. p«kt lod tonfsa bi (leater {Wra thu tiw 
ajD] ud let Teocka rede r a nra tUthclx mere tj e d on 
tlte left ride «ith pocttiT* left mile dona md TUMaiH 
No dvtnrtuce la toatiae mu detteted. Co-onSaatioi) 
tetU were wtixtra The thTTokl fknd appeared eolarfed, 
poaaUydscto tacakr<Clitati0t) Tbe oeart rata vuSo 
Uood prenora a/70, the &nl aouad obUlcnted bjr a 
b lf iiM «7»tti0c mim uLu The aecood tooix] *ar acceato- 
ted Tha (wart riie appeared Domtal to poraBke, aUftii 
ealarianent of heart a^ aorta was leported bj v-ray 
Elet ti o ca nOottaiD was aoTmal, tasal Detabahsa edBOs ^ 
Tba oriDc. k£w«L and ^sfirmnn teats wen oQiatiTe. 
X ray report ot the (wad was as (oOows AD (>aoa of the 
bead aoa oedc peeaest tome detree of abeonaa^n The 
cerricaJ eertebew are cry Irre-jlar la cotuotit The scOa 
tarda b flat aod Morer shaped, (aemt do posterior waU 
Tba of aD the dipUc uLas of the ainll an eny 

■tack wUesed and acceatoated. The sLaQ appears mot 
tlad, nfmnt Intracrafilal prenore. Abeat as rentl- 
nwters poatenor to the lifbt Bastold b a thin area Is (W 
oedpfuJ boM a(Dcb b fisaef shaped and aboot 5 cratl- 
tnetm acrosa tin widest prortlac which b totemal, with 
waafl foramro ibrootb the extrraaJ pfatr 
Is view of the oideat rather dmuae Ulaler I arotld 
«uh pnibaUa right occfpf to tem p oral tatra- 
ctaakliarohoae^ Bpitioa of the orirtld artcria aeeiacd 
wamoted aad aecrsHiy bdore any tetramoial erplcn 
tfaa coaU be coDriderea 4ccordisciy Dr C A. Rorder 


Utated tba rixhl raum carMJd artery Norefaber n< 
ipsd. aad Uw left oomipon carpdd arley Pe t etnhcr i, 
pad. oovrealo aiiMbeik. FQOowfetttkeri^tDta- 

tJon the raUienl rooplaiaed of aamboaa m hb left arw 

and hand. ilmDar t the smntlcQ which acmipaaied tie 

coD^nbiatw is (he ins- Thb ImproTed la a few din 
After tha left coeamoQ carodd (ib left (wmfpartsb 

was greatly laarased bot rapidly hsprored The cmrodd 

and oc^dfal polaa doc iDd bnii t WDt fooe and his ocdpftaJ 

pats laOrred ITb eoicc was ( u n iy one to left laiyw^ 
paralyib He had 00 esomiiiaos aod was dtuj ind Ds- 
CBohtf so. lord, up aod aboot, gnatly tmpnncd 

Ht eotered tba Ulsa llcnorU BoapftaJ iltr i ^ 
for fajlber stody of (ib Istiacrtalal coodltjoii- The 
atrcfiCli> Is hb left am (lad tn ip t intd to tbe test It w 
been wltbln a year SUghl fnnrlrwaa of veics t ad _ irf 
eoogh penbted, with a tea de ary to cboie when dJleAlU 
Tbe ript ocdpfral aod ear pain i t em ' r ed aUhewgb bM 

as fre q a eu t or se i ne as brfon tba DotiooB Attade * 
weabM In hb left arm (lad reourei He abo desacad 
n.mrf ii j ii rJ « rotten taste" which come o a ro 

denly aad bat a few mbmles, pnaest dorfag the pa* » 
yean. PhyricaJ aad u e urotoai al ewulnatloo wiS 
UaOy tbe same e ic c p t for tie dec r e as ed cm Irsl aod cc 

cUtal vaaoibrhT It wia decided to ctplon lie ri^ 
te uipo r a l lobe, probably ID ashbedly arm a tow Dgil 
tem p omparieral booe flap was torDcd down if y f 

Tmibimse diploic blenflDc aas encoaataal n the (^ 

bhlBC abora tbe maatoid, and a bm stool nffinfac 

to tba broken border was torn. Tab was cmltaOed t y a 
tOk Hgatmt aboot ttia >wn d on each aWe tf tbe 
Tba roera wis Bot tena# bot frit qnJle soft as tkewgs 
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FT* 9 PhotDjfTiph of Ca« 4. T U, »bowlDit milked diUtitJon of conhinctivmJ 
Urod vomI* of left eye tstd pirerii of left extenui rtctui ocnb muidc before 


Fig ro, Hiotogreph of faDdu* of left eyt of Case 4, T L, *bomDf dilaled 
retxoal %TiQi. 


OphtB*ljoo*coptc enmnutioa ihowed marked cn^r^e- 
meot lod tortiwity of tbe left retlnxl vrim, phyilologlcd 
cirppln* of both di*c», lU^t cvUcDce of artenoodenai*. 
The rfgnt external rectui ocuU muadc wai parafyicd, ocn 
Ur gt u Tcm en ti otherwiae were oormal VkniJ fieMa aod 
riilon were normaL A vtjcniar brdt ojuM be beard over 
both Internal carotid trterie*, over both tempW, and the 
forehead aUghtlj lotider In the left temple than tbe right 
Digital coretpreadon of the left common eandd artery re* 
duerf the bruit both tuhjeetlvely and obiectlvely to a xeiy 
faint murmar while compreadoo of the right cooudoq ca 
roUd artery had little eS«ct Sujtalned compreaakia of the 
left cotnoon carotid artery caoaed 00 ayncciipe or paralytic 
cyroptocuK There wait healed ecar In the lower neck fcooi 
Uiyroidectomy a year before, no exfdeoce of recurrence. 
The pube ranged from 70 to do per mloote, blood prearure 
114 lyitolic, So dlaatobc, DO tremor Tbe heart aorr^ were 
Dormah do arrythmta^ the apex beat waa t 5 ceatimeter 
beyond the mld^Tiouai Line. Phyaicxlexamlnttloa other 
*iie was oegatlve. Tbe urine was oonnal, red blood Cells 
34>6o,ooo, hjBDOgiohm 80 per cent, white Uood cefU 5,000, 
polytnofphonocleirs 75 percent, mooooodeari i 7 per cent. 
\ rays of the ikuH aboi^ a bnear rrregalarity In tbe left 
parietal booe tuggesdre of fnutore no daDoostrable pa 
tbology In the petrous ridges or at tbe base. A chest film 
•bowed a wide aorta with considerible caldbcation. 

Mtboeij^ prelimioaiy tests gave do evidence of cerebral 
A-ascular defirieocy from left common carotid c c M i um a i i rtn 
of 10 minotes duritjon the patient was subrected to a 
mootb I course of iDCreasing Intermittent carotid compre** 
fioo to 50 minotes four times a day delayed by a mild 
acute bronchitis arid nervous retetkm. A collar with ad- 
justable screw nd (Fig 3) was made to facilitate prolonged 
COTpresaiotL Repeated atodles were made of va^Uona In 
blood pressure In the two arms during compreaak>a with 
rather variabie resulta There was a tendency to a systolic 
rise of 10 or 15 mOlirDeters during comprcsalcm, about 5 
mllUrnetcfs greBler on tbe left aide, with a dropof 5 (o 10 
mlUnDeters on both sides after compression. Tlie resting 
systolic blood pressure varied cortsldcnhly from 160 to 100, 
■Warenlly dependent upon the patient s mental reaction 
The vascular bruit likewise varied in Intensity with tho 
mood pressure and for a time with a rather crruilsteet low 
Wood pressure around iio It was hoped that progress was 
bdog made In redocing tbe arteriovenous fistula. During 
coaipfeiaion the rfafht external lectus ocnlJ muscle pataly 
was definitely Improved, subjectively and objcctls'ely 
and tbe conjunctival congestion seemed slightly lesa. Wth 


later rise In blood presaure It waj evident that no progress 
waa being made and Ugstlon of the left common carotid 
aneiy was adv^cd. 

Operath* was pejioimed Fcbmary a xgj* under novo- 
cain aiuesthesi*. Tbe Id t ounmon caiobd artery waa ex 
poacd, csoprtsaed by a sinrie tie aOk ligature for 1 hour, 
with no lymptema of cerebral amranla, before tbe final 
Uatnre waa applied and the wound cloaed Care waa 
taxes not to traumatixe the Inner coata of the artery by 
too t%fat a tie, which might favor aacenduig thrombofia. 
The patient tnade an oneveatfaJ postoperatha recovery 
with no aenaory. motor or reflex disturbance on the right 
side The lystolle tJood pmsure roae from xio before the 
operadoQ to 155 after and there waa a vialble co mpenaatory 
dBatatloa of the right tasporaJ and left lupn-orbftol ar 
terics which lasted aereral days, gradually subsiding The 
loud vascular bruit was relieved a faint subjective and 
obfretlve brdt remained. 

The rascnlar bJeetJon and conjunctival oedema of tbe 
left eye noticeably improved and more lateral movement 
of the rij^t eye was poolble. The patient was consdoos 
of a rao^fied faint brdt as of blo^ p«»ring aciots the 
frontal regioo from the right sdc. TVhen aitung In a chair 
the brdt sotnetimes disappeared eodrcly She was dis- 
mhaed February 36 1953 still rather deprcaiwd over the 
faint brdt whkh sbe beard worse at nl^t, sooKtimes 
awakening her by a louder throbbing character ^’hen 
seen axaln April 6, 1953 the noise In her brad stHI dis- 
tressed her althou^ much lest than before the operation 
and there *ras an increasing congestion and cedema of the 



Fig. II Photograph of Case 4, T L. after carotid 
ligation showing marked Imptmc j neaL 
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dt C7C PnHtttnn could he am and • brmt hmrd over 
lie Hi erterml cvoOd artery beV)* ibe ^ 
CoeDOfwawo here maitedly rHoced lb* head ar^re Com- 
rifct-ai of the Ht co c an i up carotid artery h*d no effect 
fnrfWhtTn • tnarted c nnyenMl ory enkricrmeat erf tba ra 
teraal carotid artery Hth rereraed Wood flow Into tha 
I olemal carotid arteiy Llcatlcia of tin Ht Intental artery 
wai adviaed and ibe wu admitted to tbe boipttal ^prll 9, 
IM* 

Oaeralifw The Ht btooaJ carotid wai Bcalcd 

\pnltt lur nader novocain amtbeaH loe artery waa 
about haUimiial ika and carried a deflmta putetkn 
wbicb wii ratber caaOy empmed A pteOmbraiy tOk 
h^tore wu placed about tbe utOT and maintained under 
otervatiafi about so mtnates Tae sobjectiTt nob* dla- 
appeand and there were no lymptoen to incflcaia cerebral 
cfrcnlatnry d eflneacy A double Ufiture wu applied and 
tbe nond dosed 

Tbcre wu a barely perceptSrfe bruh beard by padent 
dannf tbe atfht foQowinf tbe opentko Tbe neat mora 
Inf tbs oobt wu dm u dbCnrUof n b^on tbs 

operation and erf a diSerest quabtr It wu more tike a 
tbrobUnf or pwkartnf lenutinp aui not ao barah u before 
Aaacnhtaac det ected tbe bndt orcr tbs entire ridit ca 
rood artery and u load In tbe rl^C temple u in um left, 
wfaicb wu iaterpreted u larv^ das to coerpoutoey 
rifbt aided artailal dOatitioo Tbe mtit ter upo raJ and left 
sspra-oefaltaJ artetlea afain wen w&y dOatad for a (sw 
dan Oo \pdl 5 eariafcfe wfaittiint nooes acre beard 
■ab j e cll nlT and oo)ectMy orer tba Ht tampls, ao nes - 
tm of parlLtl obatnicileo of cbearteTii9» mns.ac ap i.rnurJpa - 
tloe No nh>ecth« or obiectfvt DokH enuid ba beard 00 
<pr{l S, and tbea wu oarked inpraveBKBt is tbe rtsa 

Ur in)ectm tad Qsksua of tbs Ht fya TbeHtpopflwn 

modentely dJUtal. tnrfkarfrf cerrt^ lyapatb^ tmk 
dUtmbasce Oo A^ 13 tbe Uood reHrb of tbe left tY* 
appsand almost aorBal, then su ao promiaeacc of tne 
eya and rery tmie parctti of the dffat catcmiJ reetst ocoD 
masde DooUe nUoo wu noted ooty os iooklnt to tbe 
extms nfbt The biood preamre wu so/po hi tns rfekt 
araasd la tbe Left Opbrkihaoscopfa: cumlnaJno 

■bowed tom rcnaialrw enUrteuest of tbs retinal i frJa 
but EDocb lew tbaa befm tbs open lioD The pstloil wu 
d i wnl w e d April tS and hu been seen tereral iItm dnee. 
Sbe reruins caCuciy reOered of bar noise, tbe errs an 
Domal, and tbe has ruamed normal actlrity Oo fleptem 
ber 7 10^ blood wu dnwn from tbe Ht Interaai fnialar 
rein and from aa arm dn for twts of aijien coaleat surf 
capacity Tbe myra utmOcni la tbe pifokr biood wu 
Srper cent and In tbe am blood 79 per ceit, tbowing little 
cSarrcKs aad ladicatlnf probsbly cornplett doson of the 
fistola 

ThU cue ptrcKDU a ttiilaU history cd trau- 
matic carodt^caveTBOui ^us hstola with imme- 
dmte latirnmnlal bruit and graduailr Increasuis 
pti hating exophthalmoa from o^tnalmlc vehi 
enlarfciDaiL Paralyah cd the n^t exth cranial 
□erve on the oppoalte aide from the iedem^ waa 
difficnlt to rrplitn, except br aKomptkin of some 
unosual anatomkid coodloon whl^ permitted 
b--ra1 aaaitnfnotk: vaioui dilatation and sixth 
nerve presaure on tbe right side. This might come 
throng a tributary of the pe tr osal sinnses in the 
postenor foam. ^Ire preceding cxophth^mic 
golts was cccifuilng in interpretatko ol exopb- 
thalnKM caused by tbe artcnovaioQi aTwnrhm. 


Ligation of the kft common carotid srtm wu 
inadequate to reltett the patient of dhtrewng 

S ymptoms, aJtbouri much improtTd. Later Itgi 
on of the intental carotid kd to a complete cure. 
The pheootnena of temporary dilatatioo of the 
temporal and sapra-orbflal artenes, persistence 
of a modified more pulsating bruit for a couple of 
day*!, terminated by ahrstli^ noises enabled one 
to visualise in imaginaboD tbe manner of vasculu 
rcactloa and dosure of the fiarnls The oi ygec 
aaturatxm test of the internal jugular blood coo- 
formed to the dirucai cure of the patlenL 


Cass 4 Hr T L and *4 ytait, Unbwttly of be- 
bnika Uaspiul, No jS, 74, agmtrteii March &, %pi, 
tafensd by Dr C K Strahla, Fmoot, Nchcuki Diu 
nosa IntJocrsnlal arterioveooas ancurlnn, tnowtic It 
ortfts, tmTfrtng tbs Ht Intenwl emrutid trteiy awd car 
emota tlma, Lrcaltd by carotid cnapTtaaloo. Qptfce cf 
left ct sonxin carotid artery later Ufitlcsi of Ht latetntJ 
rarotld artny Imptmtd 

Tha psricst entered tbe bosntal wkb tbe nxsplalat cf 
a tbioberfof nrfss la tht Ht tlw of tbs head, pretcfEsaci 
aad coBfEsiciae of bk Ht eye, doable vtiioa Ht ircdred 
a blow ortT tbe left leurpde la October gjt aad wu aa- 
ttaaekaa abent It famn Wbss be rcaiuBcd coosobbi- 
acaa, be Med headache, a psrsfysit of hh rifbt am ud 
leg, ipeacb dltfirohy aad aa Laimidrttzu hlcsrlag aoitc Is 
hia Hi car Tbe ptmUysa fraduaOy ifluppetwd ia 1 er 
j iKckit also tba tesed) cHcct wfakh coessted of dd&adty 
la fiadi^ tbe nsot words, to be coold aef wy wkst ke 
wmaud to wy TW aeks pmkt ed aad be later utkea 
doable vtaoB wba lociUec I tbe left aad blood vewdta- 
UtioBt aad pmlaaet ef tbe Hi m ball Tbe eye 
syinrfoeaa bare lamued lyadaaOy aad caate dhaUbty 
Hs baa bo bsadseba er ether lymplnroa. Ihi past klitcry 
ta secure cooc emi as prtssU [Oiwaa. He bsdt wernr twla 
6 yean tfo Eb m«Tth«T aad ooe dater died of heart da- 
ease De a married a^ bu ao ebUdren. 

Examlastloo rercaled a weQ dereloped rowat nsa wU 

modcrata Ht axopbtbahaoa aad marksd laiecticiQ cf tM 
vetna ef ha left eye (IT* 9) SUfht pobadc* 
detected is tbb eye, and tbera wu a paialykt ef tls jot 
eatemaJ iretua o(^ rautde. \Vllb a ttefW^iTM a alte 
)o«d e awoi a r beedt coold be beard orer tbe Ht dds «f * 
head, most pranlami la tbe Ht temple aad u ss trw re- 

ficsa. It could be beard Umliy CO tbe rijbt tide, and « 

slopped by ccaaaetuioe of tbe Ht ciiiiro carAld artoy 
Proleeped carotid iniiisi wkin p roduced ao dfoa ef 
hisl lllU fT^TT'ffbjrVw' t b^cd 

!■— HPalartnfi frf rHrM fFiy Hit TU® 

WU Bomal, pDpfb equal aad rrsakr reacted to Dpkl toa 
BcamaodatM GcaeTal pbyiul aad aearolocnl es 
amtaatioo wu otberwiae aepdira. Tbera su no ortua 
dHatatica or cardiac ttlarimicaL Utloe, biood, tad «**■ 
asrmaaa tola sua nejatira . 

Tbt Ht menrrwm carotid artery wu tumpt twed of 
meara of a coOar pad (Flf. t) with laoeaamf ifopoH 
and doratiao for a period of t weeks to lostm the srear^ 
poawbOity of adequate aaeatoenotic ^hcnlitkow^wj™ 

aamciDSQre Be wu atJe to malatam compeesate f* 
boor periods aere^ timei dally with no aymptc** “ 
bealaaajnla Dflitaticrfl <rf tbe riiht twrperaJ ar tay cw 

fan compeeaema wu noted There wu ray Utile 
meat in tbe bctrfl or tbe eya lynTtnem after 1“ 
caro^ iunrtiailrri and the kft cfTTSTvw i caroOT arw 
wu UtatedMarch so, 1931. TUrty ttfotaw tfane w™* 
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te m p orary Ugiturt w t r t ilkmtd to clapK before the 
wonod wu No dbtorblnj ceiebrmi foDowed 

tbe UgetiocL The TMcnlar bruit ttm goM «id there wi* 
prompt taprovcment In the eye ■ymptom*. He wm ch*- 
mits^ April 1 igj* ^Tten next teen. May 5 193* the« 
ctHl wu coDsidciable eolaigemcnt of the cxmjancttval 
blood veaeU aod pro^docnce of the left eye. The left 
■hcth oerve panhrala uu! diplopia had practically diaap* 
peered. A vaacn^ bndt ctrald be beard tnr tbe patient 
only vbeo lying down, and could be beard falnt^ with 
tteiboscope over the Iclt temple. There was vhlble polaa 
tion over the left eaternal carotid artery benath the an^ 
of the Jaw and a vaacolar bruit conid be heard here Th» 
findum taritratinf a pcTststcDCe of the arteAorama open- 
ing mth iDcreased reveried drcolatka thiou^ the cx 
tema] carotid Into the Internal carotid artery above the 
lintnre. It was rccomiDended that he return to the boa- 
Mtal for Internal carotid Ugatjon and be was re-admlttcd 
June 8, 1931 Tbe left Intonal carotid arten' was ligated 
under ooTocaln anxstbesla June 14 and he leu the hospital 
Tune 17 entirely rtllered of the Taacuiaf bruit and with 
fmprortiw eye symptoms, ^'ben aeen again on September 
7 1031 his left eye stm presented sanK enlarremeiit of tbe 
CDopmctlval veins and a little foUnea of me upper Ud 
(Fix ii) There wu DO appreciable exophthalmoi and iM> 
■Ktn nerve par^yali. TIk vessels of hit neck were defi 
nltely enlari^ um pulsated, partiailarly 00 the right side. 
A vascular ondt could be heard over them but no bnut 
over the bend He was aware of a bruit only occasionally 
when lying down. The oxygen aHtent and capacity of tlK 
left bten^ jcgulir blood abowed an oxyca aaturatioQ of 
86 per cent, wnQe the rl^t Internal jugular blood was 68 
w cent, the arm reins blood 36 per cent These tests eon* 
umed tbe dinical signs of a pentsUng arterioveaotn fistula 
but with improreBunt over Initial condition. Tbe low 
figure for oxygen aatuTitloQ In arm blood might be explained 
from evidence of an old thrombophlebltU m both arms 


The case presentfl the tj-picnl syndrome of 
traomauc carotid-cavernous sinus artenovenous 
fistula. Prolonged common carotid compresalon 
probablj was unneceasarv although the dilatation 
of the oppogite temporal artery during compres- 
skm indicated a stimulation of compensatory or 
culation greater than that product b> the ar 
teriovenous fistula alone Recurrence of dlsturb- 
iflg symptoms after common carotid ligation 
necessitated later internal carotid ligation, but 
still with an mcomplete cure If his symptoms 
increase again further ligation may be necessary 
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LOW BACK PAIN 

A New EIctiakatton or the Pathooewimi a>id tth TRtATMnrr 
Fam D T7 HAOSEE, M J) OncACO 


M AN\ caics of low bick pain cannot be 
eiplaixtcd oc the buU of organic chanffa 
In the bach or as referred pains from fa- 
cile in the pehic or abdominal organa. The symp- 
toms in these cases are doe to a disturbance m 
function. Thu condition Is called functional In- 
(uffidency ‘ The tnsuffioeiKT Is primarily to the 
muscles and ts a ceaxhtion m wnkfa apparestlY 
rtonnaJ musculature is not equal to the demand 
placed upon It Thli conditian arises whenever 
the load is too great or the muscles are too sreaL. 
It ts the purpose of this paper to show that such 
a coQchtiaD rrequently causes low bach pain. A 
compeuiaon bet ween the lymptocns of moscalar 
Insutedency anywhere In the body and those 
found in low bach pab shows that they coincide 
in chmeter and In thev mode of derelopmeot 
The meet commoa complaint m cases of mos> 
culaf utsaffidepcy or strain Is an ache and dred 
feellDg The ache at first Is relkved by rest later 
ordhiiry rest is Inadequate and the a^ becomes 
constaoL Farthmaore 1 / a musde has been 
tmi&ed and is rested and then put into use 
■gain the tymptami of ao cT ueii and stlffoess ate 
add^ hlusdes that are used In weight hiring 
wbeO fatigued, permit their load to be transmitt^ 
directly to the Joints around which they act. 
These Joints then beenme straloed and the Ilga 
ments of these Joints bectane anduty stretdtfd. 
Clinically this ts expressed by a Mmsatloo of locab 
ixedpain of ten described as burning in character 
If the Ugamentous strain is prolong^ an inflam- 
matory reaction may resnlL The s^mptoma of 
muacuiar insufftocDcy briefly summarued are 
ihertfore (i) intermittent ache and tlrednem 
(i) stifloess and terTeMSs (t) constant ache (4) 
localiad boring pain near a }^t — when the fane 
boo of the mujcles mdudes weight bearing- and 
(5) lymptoots of InflammatMii. 

Tbe {jiyilcal flncilnn of muscular insufficiency 
vary aomewbat accorSng to the number of parts 
inroi^Td. Tbe first Is muscle tendemets, which 
may be se\'eTe enough to pre v cit tbe patient • 
resting 00 tbe loroK^ muscle second locallxed 
areas of toidetness can be demoutiated about 
the jointa when the Ugamenta have become 
strained secondarily and third, defocnitlet are 


present in the form of altered posture when the 
strained rnusdes carry a load for example thoy 
may be pronatko in the foot and valgia la the 
knee or In growing children there may be poor 
posture and adolacent scoliosis*' in an sdult 
there may be poor pKaturO. 

In a r^dew of 50 cases of Insoffideatla musen- 
laris it aeems that the symptoms and findinn of 
low bach pain in partiailar coindde with those 
described gentraHy for muscular Insnffidency In 
these ro cases the first symptocn wai almost hs 
\'mriabTy a low bartarh^ This ache most fre 
quently o c e m red b the dorsolambar area and 
was onially associated with a fed mg of fatigue. 
It could not be localised At Any point. It wntld 
come and go and waa relieved by rest It was 
made worse by rittbg or staodbg for a long dme. 
This ache was not a e rere enough to leuuuc med' 
kal advice but gradoaDy, over a period of toasy 
months, It grew w a a a . A bumlDg pain could be 
locahxed at the lumbcaaml tnpe or o\Tr tbe 
tacro-iUac J^t. Tbese areas were amative to 
pressuiT Tbe bach felt sU& and sere on gettinc 
op to the Tnfimlny Periodically acute attacks of 
pain occurred. These caxne on after a sodden 
Dxrvcmgpt, upco lifting In the bent poddon, cr 
upon first geUtog up to the moroing Tbe sharp 
pain lasted aeveraJ days. Tbe bade seemed to 
grow progresilrtly worse as the years went bv 

Tbe physkaJ midings during an acute attack 
ludoded muscle spasm in the hunbor area- In 
■OCX cases there waa a list to one side. Active 
motion waa limited. Laseguo « sign was p ositrve 
when the sacro-Qiac area waa tender the ncnnal 
lumbar curve waa obfJterated. After the acute 
phase subsided the muscles relaxed and the tene 
seemed beknr nonnal (hypotonia) Tbe lumbar 
curve Iwrn^ iccentiated to form a lordosis the 
■bouidcTS drooped forward and tbe chest was ^ 

preaed tbe abdomen was promtoent with a tend 

eocy to be penduloua. With the eiceptioQ of 
cases of long canHtng srijeh showed oitetpcr» 
as described by Samis* and named hj hm 
** tn«nfflri wiri« sertchralis, the \-fay fiiafings 
were negaUvt. 

mow hctM h i l.l * - * * w»*»* ^ 
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The 8>Tiiptoms and ficdingB can be ejtplauied 
on a bwnn of muBCular mauffiaency The first ache 
and Ured feeling are due to fatigue of muscle. 
The power of reoroeratian m the muscle permits 
recovery by rest, but graduaDy the insuffiaency 
Increases, next, the ligaments become strained 
(Magnuson^) The points of mfrhHniail strain are 
the lumbosacral angle and the aacro-fltnc Joints 
The strain can cause enough local irritation in 
these areas so that rest for several days is required 
before the inflammation subsides. Repeated or 
continuous strains result m a loss of strength and 
p o we r of recuperation- Ihe ache become* con 
stant and the ability of the muscles to function 
decreases. The back can no longer retain normal 
posture. Deformities occur, the normal spmal 
curves are exaggerated to form a lumbar lordoaas 
and a roimded^oraal kyphoea, the shoulders are 
stooped the chest Is depressed and the abdomen 
sags and becomes prominent. The back Is weaker 
and is susceptible to acute itrams, A sodden 
twist or heavy lifting cause* a sharp stram of the 
ligaments. The loc^ Imtation seta up a reflex 
muscle spasm with limitation of motion. When 
the mflammation is in the sacro-lUac jomt a pro- 
tective list results. The muscle qwam in the lum 
bar area obliterates the normal curve and causes 
a flat back. Rest relieves the irritation but at the 
same time prolong rest tends toward weaker 
musculature This explains the preyr ess t v e in 
crease of symptoms. 

Further proof that muscular insufficiency 
cause* low back pam was obtamed by the there 
peutic test used in the author’s 50 cases. This 
system of therapy was directed against the msuf 
fiacncy and was used over a penod of 7 year*. 
In a review of these cases it was found that low 
back pain was relieved or cured as soon as the 
muscular insoffidency was improvTd or cured 
The treatment, which consisted first m relieving 
the complaint, second m correcting the deformity 
and thlid In re-establishing strength was con 
ducted m the foUowing manner 

The chief complaint which brought the patient 
in for consultation was usually an acute attack of 
pain. The patient was put to bed with Buck’s 
extension fastened to both limbs (from 6 to 10 
pounds a sufficient weight) Local beat was ap- 
plied to the back by means of an electnc pad 
during the time the patient was In extension. 
This treatment was continued for from 3 to 10 
days until the muscle spasm had subaiaed A 
*nudl pdllcrw was slipped under the lumbar area 
•nd graduall} the normal lumbar curve was re 

r>«] B Bcmtna (or Ucl pMifT* r«aWre bdlmp ts 
0*0 o4 knr b*ck p«k An. J Beatino] k Rad. Tbcr xli. 
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covered As soon as the muscle spasm subsided 
the patient was turned on his abdomen and moist 
beat was applied to the back A moist towel 
covered the back while reflected heat was used 
for 30 minute*. Twenty mmutca of massage fol 
lowed, with an oil used to assure a soothing stroke 
The heat and massage were continued until all 
inflammation was relieved, that is, until the local 
tenderness had disappeared As a rule 2 or 3 days 
sufficed. 

The deformity was then corrected m an upnght 
extension frame and the correction obtain^ was 
retained by means of a plastcr-of Pans cast A 
cross bar was fastened to the anterior side of the 
extension frame at the level of the symphvais 
pubis The pelvis was fixed to this transverse bar 
The head was drawn upward in a Sayre extension 
apparatus. The hand* were allowed to hold to 
the overhead bars. F uU extension was gained and 
the cast was appbed over stockinette and over a 
amgle layer of sheet wadding The crests, sacrum 
and lower doreal vertebra were covered by a 
quarter inch ihictness of felt pad. A 6-inch width 
of fast setting (specialist) plaster was rapidly and 
snugly mold^ to fit the form exactly As soon as 
the plaster had set, the overhead extensaon was 
relieved end the cast trimmed A window m front 
allowed room to breathe and a space for food. 
Enough plaster was removed m the axilla to 
allow free use of the aims. In the back the Jacket 
was tnmmed to leave the scapula free. In this 
way correct poaturc was obtained Smee the cast 
had been put on In extenaiem it acted as a siipport 
to protect the weak and strained muscles. 'Inese 
musde* could now be built up bv graduated exer 
dses. If the muscles were very weak the treat 
ment was like that of the convalescing anterior 
poUomvrhtis patient, or it might be compared to 
that 01 an athlete starting trainmg A 5 pound 
sand ba^ was balanced on the bead. Dumbbells 
and setting up exercise* were prescribed General 
cxcrdse* a* well as eierdse* for the back and 
abdominal muscles were encouraged In s com 
parativTly short time as a result of these exer 
oseSj the cast became loose. A new cast was 
applied to the trimmer figure The length of time 
that a cast was worn varied greatly with the 
individual case the seventy of the wtakness, the 
amoimt of normal strain and the co-operation of 
the patient are all factor*. The course of treat 
ment varied from 5 weeks to 6 months. Every 
case showed a definite improvement with this 
treatment. The symptoms w e r e mvariably re- 
lieved with the wearing of the cast. All those 
patients m whom normal strength was regained 
remamed well 
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Tbc 5 foUcnriiJf cbjcs are typical fUnitrBtion* 
of k>w bftck pafn cmujed by miBCular tofiiffidaicy 
and ihcrr the benefit denTtd from the treatment 
deaerfbed 

Cue Monlar hauffrie o ey •cole ptEaae peat 
fKTO Lilac lOln, oJPpbfttofl — KMtka. 

G 3 omJc, yi jmt of tgK, « iud itif back 

WTeDcbrdtn iQiS Eii^tra raccths Uler 1 m b((U tohar* 
a doll aebe In Lbe hnniiodanal am. Tltli mir vorw natO 
be bad a ibaip pale in the hmboMctmiaod moo lUac 
aiesf I the ipniw cd Qii heavy Uftlaf auda tlw pain 
mwh «one \t thM thnaM alM developed a palo alaaa 
the couoe d the naht datk aerva TV pain ininfeM 
vith ha ileep- Hi loat lo poendi, felt tbed and weak Hi 
was PTubJe t woeh. 

Be obtaiaed nae rdkf ftotn rest in bed aod bocal heal 
for the pain m tha hnrrr eitroruty Tbt pan naored 
when he was opj partiQitaTfy if ha tried to work Qe was 
treated for ammtb with ntnnesaai a/eetioot Hi 
rmrted to oateopathk and tailh to chlrcF)netic treat 
meaa He von a ucro-Uiac belt for meotb wlthixii 
berMllt Ha was thwn £itad vlth a Tiy^ bract arhidi V 
wore for 6 BsODtht Tbt braca ftva aoeia C am \* 

hjs cmdrtkici pew wom a torlnn operation vu adracd 
Is ^Llptst, Qi hi was hnaliy rnerred by a fonntf 
patient who hu bad a ibrniar fwlitinx 

Pain was preaest orer the Moo-tliac foaa with oj otc 
nest Ptanoo and Uiml tnotsoo oi the spcM vere Uahid 
Tbe LcKfXM ilpi vu poaitlte, tba left inon definitely ibas 
tVneht Tbeta vu tendereasa ovwT the kUxk aou^ a^ 
tha biukW el the id c calf am teads to deep prante 
TV abdonloal moacki ven weak vitb poor toae Rigk^ 
vu peeaeat b the Ira bar asdei. thoa vu an 
«ii ^iie v of a ivrtrwMi hoabar csrv 

IhaaattitatBMnt vutpftVd Relief frea tha oppprt 
vu imoMtOite TV paoest ns able to rehin to wort 
TV fopfun vu remiTved alter j sooths B« hu had bo 
rmrrences 

Cue XIuKokr unaffineocy and aotte Menr^hae 
cnls 

E R 4j yean of a^ a rettaorut ptopnetor cofn- 
plased cf pan n the back Sex wveks pt erio n s to Us 
etaaunatsoo be hfted a Mck of Aoar and b|iffad kh back. 
Hi felt ibsrp pan b the brnboMcral area- On tbe 
adnes cf a nrfcoo V tried rot b bed. bat the pab par 
ilstrd It vu leTcre and alnott caottaiU. TV patient 
Irritshls sniH Tpry twnfrni Ao Opera ClOD ns tVn 
nnested 

TV past hlstoiy reresled that tV patient had nScred 
from hackacha for abont 6 yean lae artw vu b the 
lomhar u wnO u orer the mod lUac ana, awl m afwayo 
worse after p eoice md itandnn BeciMe of the pan and 
weaksew n the back and hh |B3eral £at%ne, be padnaHy 
rare op goU and other iports and vu fori^ to dttcoBtitnie 
hh lni i liv w aetfrlties lanrar cntlr^ 

Exambahoe ihoved veD developed rT»n who walked 
with ^lort Hk knm back vu held rWid V l«arH 
forvaid at aB daca and Qeted sltfhtly to tV dfkL TV 
hunhar csTve wn oVlteiated Both Mat>-[Qae fmU vow 
tender to ptLMUt, wrerlanT tV The abdoenbal 

nasdet vere weak and flahoy and tV himbar nstsdes 
tl|hl and tender 

({otpftafiattOB vu advised and tV patient vu pot to 
bed with a bOateia] Beck*! axteukn. An electrK Md 
a^ later a baker five beat to tV tacm- IV c area Aflex 
I days, rriautlcci vu olitxtned. A body iacket of plaatcr 
^ Pads vu applied with patient b tV vertical utraskn 
fam e ReQef vu Bi walked rtra%hter and 


nosed with a feelbf of tenuity At home V carried oot 
a scrice of (Tadoated exerdm. After s we^ tV cast vu 
ipu oved and a Ufht, re enlorted conwt vu osed. 

TV patient took an automobile trip and after t weeks 
dkcarried all fsppoTt. He coeUmicd U exerriacs, started 
a y binihn , and than Ei b now back at v«k and 
feeb fit b every way TVtb bu been no re um enc i of any 
pala since be Im tV VapltAl 

C**S J- ilataUr issbBdeacy with Miure at mm. 

mac spaV 


kin U H ys yean of ace a stenvrapher vu 
refored on arcnont of • den acated pab m tV Wt 
Thb vu her third attack. The pab vu localbed b the 
left Mcro-fliac leclcD, hot vhen ae ve ii vu raore ceiMal- 
laed. KoQef vu obtained by lybc down for 5 mbytes bat 
there vu a reccrrencc of on (Cttbc ap. TVpatleot 
vu onahie to bead forward or sldevaya; if ibe jonied ap 
quickly and look a step sV hod severe pab sV labtrd 
Ivka. SV vu tmahla to rest back b an overstaffed chair 
After p exJonfed standiBS • throbUnc pab vu frit down 

TV £tsi attack, acreral yean afo, came on vtak 
aUrmrirmc t move a piano, and bst^ aevml dayi the 
thoDfnt It vu bTTrh^y, TV aeccDd attad occorred b 
Ftbroao^ OSp, and Lrpt her at bcane for y day*; tV pab 
lasted fixes y to 4 vetda TV third attack ociuried to 
Tono. ipyo on this ocraaioa tV vu aX home for t dsyi 
hot fdl crippled for a month. 

TV last artwl bcfan b Febrsary igyi She vu at 
boma for a week A doll pab penbtrd. SV cot better bat 
bad mu neac ea. Tb* attack came os aftrr Uftbc a ssh 
cata She received nedkaf ore — tablets by lOTth, haf 
Mats to the back oee <ie%llailad tooth vu mmrd 
lo^ bat five lempnrary triW Bach attack vu brochc 
onbyOfU^ A cbisakstiabdoe toprelcafrldub(aad 
an Tiding vu aho pnaeak 

i-l.-Wf showed a thb, Moed wneun. The 
vest r uB Ove d TV Eivtoe test cn IV Uond aeriue vu 
negadve TV chest, abdoeem, and p dv U ahowed eerva) 
Tbare vu leedemcu and pain father l orsHfed 
over the left uon lUac- TV hrmfr nmiriee aboard 
marked nrasde spasm, hlotlcn vu tizaited ahent 10 
degj e es b all dljeHlena Laaegoe • ifgn vu pcartfve. the 

left move lo than the nght Bending forward Increased the 
pain. Then vu a alight lilt t the left TVi-ny*lwved 
a etnight hnnVr spine with no noraial curve and no 
QSUoajihiltls 

A plasty jacket vu ippBed b overVad ritesslca 
frame. TV vu c ou rcied After 20 dayi tV cast vu 
cbaivd TV poeitlon vu Improved. Cnrraclloo to acr 

mal vu poetfiie. TV new cast vu wore for i «reks aad 

then moored a re-eafo<xed doth eemet aU aom f« * 
Periodic nat perioda were pracrihed darbg tV 
llret y weeks Graduated exaicV i acre Increased by the 
oM Of dunb-Vlls, prucxihed walks, and setcfog-iv ew 
ctH% Immediate rehef frxen tV pan vu obtai ned Tac 
geaeraJ itrength Imp roied Thm hu been no ncmjty-'e 
Ooa year Vs ekpaed ai>d tV patlail has reraaloed bee 
of aO lymptODa. ^ 

Cane It nTTiUr It»ii J srith chrtmJc MdCKlIae 

etraln. 

O H., yeyeagof age, anbtdBgat Uislnre *ma»ca« 

h bcause of a barkaclM of 4 yean duiatln)- lu ” 
v ra ncfaed hi# back boardlcg • tnb and bad Itamcd yay 
Mt a sharp pab fa tV lower part of the back. The 

ti^ aot nin g V wu oable to mm and remabed b b« 

for aeveral day*. Hi then had fonr oateopathic tmbnats 

and vu reliev^ for y mcerthi, t tV ad of which ts» 
V bad a riwrlt*'- attad while to MtmsilBg AMin a* 
obUlaed to^iorary rehef by rest and oeteopathy tot ta« 
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pain recurred often In wch ladden and *cvtre mannef 
thatbebadtauttUntfcellnf oflaaecQiity Tbe condition 
pit^reued untH anj aadden or ncifuarded morement 
caused Interne pstn. After a year erf this be wu ctmadous 
of ftlfineas and soreoeas in tbe lomboaacnl and sacro^Uac 
areas, and on awmJdng fatigue and bidnche, He sradoally 
gave op an exerdse, became ovenreigbt, noticed xocnaalng 
tendency to sway bade, and more frequent and acrere 
attacks of abarp pain. 

flxamlnatloo uowed a well notmibed, well dercloped 
male some to poonds ov er w ei ght P uatu re wu poor tbe 
abdomen penduloos, all oortw curves were tooeaaed. 
'Htere was a hypotonia cd tbe muscolatitre, partlcalarly In 
the back. The abdomen and back bad an Increased lub- 
cotaneooa adipose layer Uotkm of tbe apfaie was free. 

X ray sboira looeased lordoals and a awpstloo of 
hypertrophic artbritfa in the himbar area Tnla latter 
however was not definite. 

Treatment wai entirely ambulatory A soroortlng cast 
was appUed, whkh gave immediate rehef ^e cast was 
worn for s months and graduated e urdses were carried 
oat at home. After discardli^ the cast the patient wore a 
form-fitting re-enforced corset while at work for a period 
of s montA Daring the treatment the padent’a waist 
measure was reduced iiKbea. Bis general health has 
nerer been better He has regained his normal weight, a 
Io« of so pocmdi. He iKrw swims, plays tennis, ar^ can 
ca^ oat a day's work, often 10 boors at a stretch. 

Toere has been no recorreoce of tbe attacks since his 
discharge 

CaS£ 5 klosgilar tnaaflidency of the back, acate phase 
•datlc scolnitt. 

L K., m years of age, a ense operator bad bad pain 
in his for 5 years. This began In lotj after beading 
over and Ilf ting The sharp pMln tubedeu alter a few dayi. 
Qradoally he began to have mare trocble with his back. 
He became more siaceptlbie to strains and each attack 
was worse than tbe last. At first he had periods lo which 
he was free of symptoena For j years tM pain was con 


stant and was Increased by work so that it was necessary 
for him to discontinne woiL The pain low in the ba^ was 
severe at times there was a constant ache In the muades 
of the entire back and tbe hipa. For iW years be felt pain 
In tbe right lower eitranity He had walked wltb a 
pecnliar ^t for 1 year 

He was given a lerfca erf ostctTpathic and chlropractk 
treatments without relief Then be bad medical care, was 
in a hoi^tal for 6 weeks without appreciable benefit 
Braces of various types were tried but were discarded. He 
was treated at varira dfnlcs for sciatica. He came for 
relief of his pain in 1918 to the Out Patient Department 

The patient walked with a marked list and leaned for 
ward. He was emaciated and irritable. Motion In the 
spine was loat except for a few degrees. Tbelumbarmasdcs 
were ilgki There was tenderness over tbe sacro-Qiac areas 
and tbe lomboncial angle. Lasegue s sign was more posl- 
dve on tbe right than on the left The posterior sorlsces 
of the thigh and calf were sensitive to pressure. The 
abdoiDcn had a tendency to be penduloos. 

He was treated by the cast method. Preliminary bospl 
talisBtioQ was not feasible. The cast was chang^ th^ 
timci at intervals of approifniately 3 we^ until correction 
was obtained. He wore a cast for 0 months. He resumed 
work t months after treatment was begun When last seen 
on May t 193*. he had been free of symptoms for 4 yean. 
During Inis period he has been able to do heavy worl^ has 
gained sy potmds, arul states that be has never felt better 
Ko bis life. 

COKCLUSIONS 

1 A number of cases of low back patn owe 
their ongm to muscular insufficiency 

2 In these case* a cure of the muscular losuffi 
aenc> resulted In a cure of the condition called 
low l^ck ptm. 

3 A method of treatment based on these con 
elusions has met with success. 
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TUBERCULOSIS OF THE FLAT BONF^ OF THE VAULT 
OF THF SKULT‘ 


D\Vin C. 'TTRAUS MD CS, OncAon 
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T uberculosis of the flat bona oi the 

vault of the akuU Is an uncommon condlUon 
bat It b not rare. 

Ricd of Erlangen a German surgeon has the 
honor of being the flnt to recogmxe the condltioa 
dmlcally and of Tnwttng the dintcal rq w r t tn 
the literature. Hb article appeered In ifi4» and 
was based on two cases which were onder hb 
ohaeiratJon in 1838 Isolated casa were reported 
during the oeit 38 years. In 1880 It was again 
drawn to the attention of the profeation by two 
important artidca, one by \olxmann bas^ <n 
ij personal obscrvatlani, and one later the same 
>-ear by Kraiie. Both of these German sargecos 
recognised the fact that the diacste tends to per 
forate the entire thkknea of the skoli VoBuxiann 
used the appellaCioQ PerfoTatmg tuberculoca of 
the vault o< the skull" and stat^ that In all is 
cases seen by him there was a sharply dmun- 
serlbed dtsease in a dngle area in the skull, in aB 
caseation and of (he eobre th^kses of 

the skull, ao that on the indde the dura mater 
on the outside the periosteum, was lifted asra> 
by pot and the skull wu perforated in a cwli 
sharply drcomscrlbed area of ientO to cherry sixe. 
He emphasixed the rather N-agiK Byraptacos the 
(set tlttt a cold abscess eventoaQ) de^opt and 
that hb opericnce con%fDced Urn of the need of 
radical surgical treatment that a bean aixed 
sequatrum b often present and can be easQy re- 
moved that tuberculous granobtlons are present 
on the outside of the dura but can be easih 
curetted oS and that where radical removal of all 
tabercuJous tbtue b accomplished rapid and 
dehnltive healing occuia. Koenig In hb treatise 
oQ sorgkal patl^on which appeared m 188S 
devoted an entire chapter to tuber cu losb of the 
vault of the cranium, and was the first to describe 
th^mgretsve infiltrating type 
Toe most numerous contributloni, however are 
by French autbora. Oanriopbc 1 descrtetlon 
(1887) of perforating tuberculca^ of the skull b a 
I^etierb thesis (1910) and Joutard s 
thesa (19x6) are the moat exhatative coclribu- 
tiocs extant 

Mr report b based on a study of 1x0 casa 
whlcn havT been reported In the literature and 3 
cases which I have obaerved personaily — or a 
total of 313 caves. 


Uliile the ccoxlilioD b uncommon, it seems 
likely that it ocean more frequently thin the 
namher of cases reported lo the Utoature would 
indicate. \Vletlng and Rail Eficndi (1903) report 
havdng seen 10 casa in a sf^b year and YlOainn 
(1901711 osa m 3 yeaia. Three casa have come 
under my obsmauoc in the last 7 years, 3 cf 
wfakh had been seen by other phyod^ idlhout 
the correct diagncab having bra made. 

After erne hu become familial with the condi- 
den the dbgncwb b easy as a role for the dhiical 
picture and the roentgenographlc findings are 
usually typical If not pethcCToanmic. TbeiuS- 
catfams for treatment are definite — prompt, mfi- 
cal surgical intervemticn trith complete removal 
of all duenacd tisaoe Once thb b ac conipE s h ed 
beaCng b lauaDy ta^ and permanent 

TuberaJosb of w bcce is gnKial, csuaDy 
be gtos in the canuilMts portioo a the boea 1> 
vxiTved. It IS because wre b little cuceUoa 
bate in the fiat bcoo of the vault oi the skull 
that these booa art so seldom affected by tuberco- 
loob, jat as b true in all the other fiat bons 
whl^ coDtain little aincelloui bone. Howrrer 
when the cranial bema er* aBected the ifisease 
ordmarQy begins in the canctUous portions of the 
diploe. 


ETlOtOCT 

Itutdauf Of 1,385 r-mtf* cf bene tubcrculosii 
observed in the Clmdren 1 Hoepitai cf Basd from 
1868 (o 1908 19 or I 37 per rat Invxihtd the 
cnuilum (Parel, quoted by PeJlider) Qaeys, In 
1910 reporting the 3 750 casa of tuberculcab 0/ 
booe chicrvta In Broca s service In the H^til 
da Enfanti Maladet, found 47 casa of tutwren- 
losb of the vault, or 1 15 per cent Berck (quoted 
by JoQtard) bcUeva the proportion to be about 
I in 500 or 0.3 per cent 

Aft The cunditkm occura moat frequentlv m 

early chQdhood and one-half of the casa occur 
before the tenth yar Thrce-fourthi of all casa 
occur before the twentieth year The dbea* o 
not one of early Infancy pcobablv due to t« 
amall amount of aocelloua booe present In ^ 
flat bona of the vault at thb eariv age. It 
affection of bter Infancy and adoiocence. Tw 
coodition b much less frequent b adults. Rareir 
it may even occur In old age (Raymond s case) 
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An analysis of i8i cases from the bterature and 
my 3 cases or 184 cases, shows the following age 
incidence 


Ate 

Lett tlan 1 yvnr S 

I to 10 ®5 

10 to K 49 

» to 30 *S 

30 to 40 IS 

40 to 30 6 

so to 60 10 

Over 60 * 


*84 

Influence of ^e-eru^in^ tuberculous lesions dst 
whae tn Ike body The condition u almost always 
secondary tx» tubemiloaia elsewhere in the bo(l> 

A Btud^ of all reported cases shows that the over 
whelming majority are preceded by cither pul 
mooary tubenniiosis toherculosis m other bones, 
lymphatic ^andular tuberculosia, or tuberculosis 
elsewhere m the body 

Often there are multiple foa before the cranial 
lesion develops, but the condition is not a mam- 
festation of a serious general taberculosis, as 
Koenig supposed Althou^ multiple tuberculous 
lesions els^here m the bodv often co-eiiat, these 
patients can often be completely cured It may 
however, occur late m an advanced case obvi 
ously incurable as m my Case 3 
Volkmann found a co~ecsting tabefculous 
lesion elsewhere m the b^> in oidy i of his la 
cases. This is most unusual Wlcting and Ralf 
Effendi In 10 cases found tuberculous lesions 
elsewhere In the body In 6 cases. They believed 
it was oftenest secondary to tuberculous cervical 
ademtis. Delamare and Conor noted this assoaa 
tlon m II of their 15 Rcbcr found co- 

existing lesions elsewhere in the body in 23 of his 
J 4 cases. This is what one woulif expect and 
Pelblier conaiders this co-existence as almost 
constant Most commonly the antecedent lesion 
has been In the lung and the skull lesion has de 
veloped late m the case It may occur in the 
course of a slowly developing or even healing 
case of pulmonary t\|bcrcuio^ The lungs may 
be free from demonstrable tuberculosu, as was 
true In all 3 of my cases when seen originally 
The only demonstrable lesion may be in the bones 
or joints lymph glands, especially the cervical 
lymph nodes or m the sUn ns in a case reported 
by Lenormant, In which the patient had suffered 
for 6 yean from lupus of the nose. In many cases 
there may be lubcrculosis in sc%’cral bones or 
joints without any demonstrable pulmonary 
Won 'niii was true m my Case i and Case s 
Such cases suggest infection with a strain of 


tubercle badlli that show a predilection for the 
osseous system- The primary focus of tuberculosis 
u usually distant from the vault though Bergman 
pointed out the frequent co-existence of tuber 
cnlosis of the bones of the face orbit or malar 
bones. 

Cases are reported m which the focus m the 
vault of the skull 11 primary, though it is alwa^ 
ixasible that a focus existed els^here m the 
body, perhaps concealed as in some hidden lymph 
node. 

Influence of trauma That trauma seems to 
play an important t6le m the development of 
tuberculous lesions was pomted out by Mai 
Schuller m 1878 Volkmimn, m 1880, called at 
ItnUon to the etiological impoTtance of trauma 
m tuberculcrsis of the vault of the skull Other 
observers, later, reported cases developmg after 
ablowonthchead (israeLFrosse Eslor joutard) 
Rebcr, in 1907, reported 7 cases out of 24, or 29 i 

5 cent Perhaps tianma may be a factor in the 
h inodence in young children and the greater 
itive frequency in boys. Pelletier beeves 
that the great majonly of cases develop without 
such a lo^ cause, and Joutard without ^ing so 
far as to deny a possible etiological relauonship 
states that he believes trauma may light up a 
focus, which was latent up to that time In my 
Case I, the etiological relationship of trauma and 
locaUxatkm teems definite. In that case each of 
the four bone Icsdons, the one m the metacarpal 
In the rib, and the two leaioni in the vault of the 
skull defi^lely began soon after a local trauma, 
and even the parents suspected an etiological 
relationship (Fig 1) 

Influence of syphilis It a difficult to determine 
how much influence svphilis has in determining 
the development of tuberculcws of the vault of the 
skull It 15 not rare to find the two diseases co 
ensUng This was true In 4 of Raymond s 10 
cases 

Influence of sex Sex does not seem to play 
much of a rfile except, perhaps as mentioned 
rclatiN’e to trauma. Males seem more frequently 
affected- Labbardt s statistics (quoted bv Pelle- 
tier) showed 6 q per cent m males and 31 per cent 
In females. 

PATHOGENESIS 

The infection most commonly reaches the skull 
bone through Ike Uood sUeem and usually from a 
distant focus. Infection may also occur no the 
Iraphatks. Wieting and Raif Effendi beUevrd 
that In their 10 cases it oftenest o c c un ed second 
arv to tuberculous cervical lymphadenitis, the 
primary portal of cntr\ being from the lonslls 
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Moft conimooly the mtecedent letioo hid been 
in the long and the ikuU lakn has developed late 
In the case o£ the pulmonary tuberculoaU. In 
other there bis been a preceding bone or 
joint tnberculosii. The shuU kiion Is almoat 
aJwajfi secaDdarv Rarely the infection may bo 
b) direct extension from tuberculosis of an adjoin- 
ing bone, as the temponl or the frontal bone, by 
extension of tuberculosis in the orbiL In one 
of Israel s the focus in the slroD seemed to be 
primary resulting from infection of an opci scalp 
wound Reber soggested that pnniiiy tubem 
losa of the crajiiaf^booe mi^t bo explained by 
direct poange of the bacilli through the nasal 
mucous meEubranc withoot the de\’c]opment of 
any taberculota lexlcm In the nose, localixiag In a 
locus miMons tesisUitiiot resulting from a blow on 
the skull Cases of primary toBercolotu of tbo 
skull bones are, ip^rentl) not at all rare. 
Rocilg estimated that about one hfth of all 
are pibnary Thn percentage k probably much 
too nigfa 

W’ha the bow infectfon is hematogenoos u) 
origin which is the otuai mode theimJtall^olaa 
tioM u tulka uascular KisucttUus botu of Pk Jtfloc 
Gangolphe whose deacriptioo of tabercolosis of 
the vault of the skull though written In 1S87 still 
remains a clianc coewder^ this locallxatioo the 
rule 

lu s fer easts etpcoally is ts/taU the Jitecst 
befiHS IS Pu perwslctm and there is oaually only a 
superhdal eniioa of the outer table, as in one of 
Ravmood s cases, in which cure was affected b) 
Euperffdal curettement. 

itert rarPy ti bep/ts is Pte Jura wuslcr attack 
mg the bone secoodarDy and to a IctKr degree, 
as an erosion of the inner table Apert reported 
such a case in 1898 and Sorrd Barret and ilazlol 
reported one m 1913 

yATHOLOcrcAi AJUToirr 

Analysis of statistics from the bteratore and 
mv 3 caiet, shows the relative frciiuency of the 
bones affected 


BMlraM Cm* 

Frfstsl M 

ParleUl 06 

Oed^Ui i« 

'IvapoTti 6 


so6 

Thus a is eiuioMJ tiai Pre hcv hona most oUtn 
afedtd art Pm fmetal and Pm paruial Thu b 
probobly because they coDtain more cancelloos 
boM ihan any of the other flat bones In the Awult. 
Perhaps, also they are the moat exposed to tnunna. 


The ocapltal and temporal are much leas eften 
lavol\‘ed. 

\Vletlng and Ralf Eflendi staled that at Imt 
in the case of infants, the disease does not affect 
tbeautnresof the skulL Tbe booy lutures do not, 
boiwer present an absolute barrier to tobcmi' 
lous ln\'asion, cither in the adult (Raymonds 
case) Of m-en in the infant (Reber't case) 

I olkmann bclie^Td that toberruloes of (he 
vault was characteristkaBy Hmbed (o a sbgie 
focus. His ohservatiofis, however were bosri oo 
too amall a scries of cases (is) and hh optoioi, 
wbkh is stin quoted In the Utcrature {IlaHJhick 
da praJPucMen Clnfur(u) Is no loom teoabic. 
Rebo In 1907 found 37 cases in ireich It vu 
present in more than one focus and In hh own X4 
cases, 10 showed mult^e fod involved— that is. 
In 41 6 per cent. My Cases i and s each shomed 
two distinct and absolatcly Independent fod. 
XI) Case 3 showed one focus only \\ enow know 
that tuberniloais of the vault Is frrquntlJr present 
in more than one focus and that, contrary to the 
bdkf of St John these foa are often entireff 
•eparate and distinct coe from tbe other Tbs 
It not surprisiQg since the skaB Involvetnest Is, 
as a rule due to a hsmatogenous Infectsce Uy 
Case I presented two datinct and abaolatdy bde 
pendent fod aa was proved by eperatwo (»ee 
case report) St John bcnmtr (losi) Is ef the 
opposite opinicffl He states ‘'It w been the 
custom to regard each perferation as representing 
a separate focus This is certainly a mhuke. 

I have expressed my doubts as to the actual 
existence of two separate forms of tabercnlosif of 
tbe cratual v-ault the one re pr esented by 1 
locaiired necroms, known as the per^onhtt form 
(\ olkmann, Gangolphe) and the other by diffse 
froptzsnc tuJUtratuH (Koenig) in spite ca the 
diatinction ha\-ing bec ome almoat daaicaL He 
goes on to point out that hla opinion Is that the 
coocepdeo of two separate fod is an errooccni 
InteipcetatJoci of the pathokslcal findings, list 
in Menard s case and one of ms own, presentisg 
an exceptional number of p^oratloos, tbe skull 
was Infiltrated to a remarl^Ie deg r ee, and that 
the number of perforations may not be out of pru" 
portion to the extent of tbe daeose. No one wiD 
deny St John s contmtioo that in such cases a* 
tins one of his and In Menard s case each pericr* 
tkm does not represent a separate focus. Lew* 
mant (19*0) states the facts occurateh when be 
writes We must denriy drstlnguish when we 
find abaectses fiatul* or multi^ perforad^ 
at a distance ooe from the other between cases 
in which there are redly fndependent and cc& 
plctely separated foci, and those — probabl) the 



STRAUS TUBERCULOSIS OF FLAT BONES OF VAULT OF THE SKULL 387 


more frequent— m which the*e abscesses or fista- 
Iie are only the outward expression at diverse 
points on the cranial vault, of a vast focus, diffuse 
and yet unique, having its scat m the diploe or 
between the bone and the dura, Erdheim' 
193J, has contnbuted a classic article on the 
pathology of tuberculosis of bones In general and 
of the skull m particular 
Two t>'pe8 of the disease are generall} recog 
nized 


I The arcumsenbed (perforating) type 
(Volkmann, Gangolphe) 

II The diffuse progressive type (Koenig 
I The ctrcimscnbed (ptfforating) type TTils 
13 the most frequent form 
Most cases met with cUmcally ore not seen 
until the process has penetrated both tables and 
at the site of the perforation, there is present a 
typical cold abscess, which elo’ates the soft parts 
as a prominent swelling This type is clarac 
terixed by a round usually punebed-out looking 
defect through the entire thickness of the skulT 
Volkmann (i 88 o) considered this as characteristic 
and used the Mipellation Perforating Tubercu- 
losis of the SkuU, but his conclusians were based 
on too imall a senes of cases — only 1 3 
Lenormant objects to the appellation per 
forating type, smee not all cases perforate He 
luggesla, instead the term ' drcumscribed type 
m contrast to the rarer “diffuse progressrve type. 
In the great majority of cases, the miual focus 
beglxu as a IocaIu«d area of granuloma formation 
within the diploe, whkh slowly develops in sue 
and presents tne typical, rarefying osteitis seen in 
the other flat bones. It is slowly pro^res^ve and 
causes very httle reaction m the adjoining bones. 
TTie tuberculous granulations occupy the spaces 
m the spongy bone the capfllanes bwme obliter 
tied and the bone trabecuhe gradually disapfiear 
and arc rrolaced by the tub»culoos granulation 
tissue \Vhen this process proceeds alowly the 
affected bone merdy becomes convTfted into bone 
sand, Without the fonnatJon of a true sequestrum 
When the \aacular change is more rapid and the 
absorption of the trabecula has not time to take 
place multiple small sequestra, or one large 
sequestrum may result. T^c focus in the diploe 
spread simaltaneoualy toward the two 
wrfa^ of the bone, but usually not equally 
internal table is more easily affected by the 
disease than the atcmal table and all reported 
in which the disease began in the diploe 
TOtcr destruction of Uie intemd table 
of ^ eitemal table. This U just the oppev- 
site of what is seen in syphaitlc osteitis. 

I Ajut rtc B«tI cc liiiffl 1(4-4 •• 



Fig I Wm. V Case i, before opemtion Note wtQ 
iMJUiibbcd *pp«r*nce of child 1^ r yesri. Black arrow 
pednu to cold abactaa over perioratioo Id parwtil bose. 
nUte arrow poioti to cold abactu over uberruloos carioot 
elerwib right rfb 


The earliest cases (Chipault) show involvement 
of the diploe only The external table is mtact, 
the Internal table is practically so but between 
the two the bone is excqjuonally soft and fnaWe 
The involved diploe is replaced b> tuberculous 
granulations which can be detached with almost 
no bleeding In some places these have penetrated 
into the internal table but this obsdously is anl> 
secondary Very few cases have been seen so 
early 

Most raspn are not seen until the process has 
penetrated both tables and this orcninscribed 
(perforating) is characterized In a round 
usually punebeaout looking defect ttrough the 
entire thickness of the skuU The only pKulion 
of affected bone remaining is ordinarily merel> a 
small sequeitruin, a few very small sequestra or, 
In some cases only bone dust The penosteum 
and bone surrounding the perforation look entirely 
normal up to the ^'ery ^ge of the perforation 
The bone shows no hypertrophy and there are no 
osteophytes. There is however a narrow zone of 
rarefying osteitis immediately about the defect 
The perforation is round in the majonty of cases, 
less often m'al and sometimes more or less quadri 
lateral with rounded comers. The diameter may 
vary from a few millimeteri to a finger breadth or 
wider Most often it is almost the size of a dime, 
or a Httle smaller In all 3 of m> cases the defects 
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irrrc froocbed out tod there were cm aeqijeatnu In 
Cues I and t then were two delecta oee tn the 
left (roQtil and ooe In the left parietal booe. 
There wu but one defect m Case j AU hve de 
fects were of approilfflately the tame else about 
the cixe of the tip of the little finger Some cases, 
like \olkmannt cootiln an alcKist round te- 
goeitnim nearly completely filling the defect 
irith a little pus between its marghu and that 
of the peifantlcsL Thh pns often pukates show 
ing tlttt the poforatlao h complete. Such a 
•eqoestrum can easily be removed with a perl- 
ovtcal dcvator u a rule in coolrast with the 
syphibttc sequestrum. 

In some cases the sapcrhdal opening of the 
perforatioo may be very imnll, the sequestrum 
chicny of the Intemal table which b 
ordinarily affected over a larger area and it b 
sometimes impossible to remove the sequestrum 
through thb small outer opening until alter cut 
ting away the margin with a booe-cuttmg fonxpa 
FeUetbr hu pointed out that In cases seen 
earlier that b, before complete perforatiaa hu 
tiVen place, there b no well marked furrow sep- 
arating the affected booe from the surroaiKiing 
healthy booe, and while It may be pr esen t in sock 
in other places the transition from bealtl^ 
to diseased bone b Impe rce ptible, arul that in stul 
earlier cases, the extcmsl table may show vay 
bttk change, dose ihowing only an 

area of more yellow and dnller than nacrnaL 
Where peifoiatloo b complete, and tha b the 


mle u in all 3 of my cases, the tuberculous grtno- 
latlons eitend down to and Ue on the loruce of 
the dura, do not penetrate it, and tie not \eiy 
adherent to it 

In tosne cases there are multiple fod of invdvc 
ment, u m my Cases i and a Here, e*f4i focus 
presents rimlbr finding to those just described. 

Tnbmuloju of Oh external taUe alone b some 
times cncDuntc^ espedaJly in infants (MQe 
min igot) In these cases, when seen cariy the 
external table, instead of appearing nnooth and 
pole bteddbb riddled with small points, and 
n softened. Bdow thb thin layer the booe b cf 
Donnal cofisatency In even earlier cases, there 
b DO dbccfoiation of the chseased area of booe, 
but on pisring the finger over the area mixlved t 
rough unevcnncM ts perceptible though not \t»- 
Ible while the surrounding booe is smooth 

Semetima a sequestmm is present but It b 
bindlaied and iir^ulai u an cxfohatkn cf the 
superficial portion U the external table. It doa 
not lovnive the entire thickness of the external 
table and a mete stroke of a curette encounten 
bone of normal resistance. 

TnbertnlofU of Okt inlerval taU* only b much 
rarer Such a ca^found at autopsy was reported 
by Apert (ipoS) Daring life then wu no dlnkal 
evidence suggesting a taberculous lesfon of the 
skull 

IL Preptsem tnfiltnUni iuhtrtnloiu of 
skull Koei^ (iSSS) wu the first to describe the 
pTogreailva Infiltrating tyT*. Thb type b much 
leas frequent, and considered that it was 

rare. 

Thb type, also begins In the diploe. but shows 
a peculiar tendency to m\ade the dlpioe and the 
internal table in a piugi e sal re n\«nner and to 
spread over the vault to an unlimited extent and 
to form an extensive ibeet of tuberculoas grtnola- 
Uoos be t we en the dura and the internal table, in 
tbe fonn of a tuberculous pachjmeninglta ex 
lema. Thb sheet of tuberculoas gianulaticos 
resolta chiefly from extension of the daease 
throQgh pcrforatkxu in the Intemal table. Per 
foratioQS through the external table also, may be 
aomeroui and widely separated. Lenoems^ 
(igao) matf the Interesting suggestjon t hat m 
some cues the disease may extend, not by 
of the dbease In the diploe, but bv means cf the 
sheet of tuberculoas granulatioos iltnated be- 
tween the dura and the booe In the form of ^ 
tuberculous pachymeolngltb externa that the* 
granulations relnoculate the booe on Its 
aqiect and determine tbe forroatioci at a dxstaaCT 
from the primary focus, of fresh points of Dcousb, 
and that these In tom may lend to mdepeodenl 
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pcrfar*tJt>i» 0/ the emtire tinckiw#* ol the shuU 
He suj^t* this ipparentlj as *d alterriAtivc 
mode^mvasion and doc* not dai\ the ^wrad of 
the diseMC, m manv casa through the dif^oe 
The ««rioc^ nature of this type is due to the 
cxtciid\'e art* of the vault that ma> be ini.'rfved 
in the proctsJk The cramal sutoits do not offer 
an> bar to the spread of this type of the disease, 
as they do in the case of the cotnroooer rfreum 
scribed form. 

In these caac* of the progretsive mfiltratiog 
type very extensive operations to eradicate the 
tUsttwe are required often resection of several 
crarual bones beuig oecessarj 

Fean resected an area 7 centimeters in diam 
eler Gaudier! and Baciizmui (i^) operated on 
a lo-jrar-oid child with lavoh’cmeat the pari- 
etoJ left tcroporal and a portion of the frontal 
bones aod removed almost the cniire mog of the 
temporal a large portion of the pinctsl, and an 
extensi\’C portion of the fronial bone without 
reaching normal booe. 

jUnoju J» Uu loft parts The changes found m 
the soft parts are ihoae seen elsewhere In tubcrcu 
loaia of th« bone, i e , cold abscesses and ^olta. 
^Vhcn ft pcrfiWiifon has pcoetrEted the outer 
table the perioeteura is lifted op and tmosfarmed 
into a tuDCTCulous membrane So long as the 
periosteum retnains unryptured the toberculoua 
absem b limited, b) adherent penosteum, and 
when palpated through the »caip gives to the 
ennunl^ fingen the aensatkm of a bard or bony 
tumor Tmi was true in my Caae 3 and led those 
who cared for the boj, before I caw him to dung 
nose the case &i one oil multiple myeloma. 

After the penostcura rupture*, the tuberculous 
pus escapes odow or lato the muscles and hnali> 
reaches the sJdn At this stage one hnds a ij-pkal 
cold absew, with dthnitc soft fluctuation. This 
projects proimnenUy and i-ane* in au* from ttot 
ol a haz^ut to the slse of a fist or even latter 
Most commool j it is from hajeelout to cherry site. 
In some cases the abscess abows pulsaboos syn 
chroaoui with those of the brain 
Eariy, the iVln mTrijTni; the abscess Is normal 
in coiof and temperature and 1* freely movable 
over the absetaa. Lnlcr, the fkin becomes ad 
herent ^dually It becomes thinned and bliuah 
red, and finally shows the typical picture of 
Ihrtaiening petforatSon Unlets operated on, per 
/oration finally occur* and a typxail chrx>QKidIy 
discharging tuberculous fistvda dmtlopa. 

U u rare for the absccs* to migrate fax from 
the bone lesson producing it AtlLn« however 
It may spread for aortte distance due to grasdly 
or be«use It follow* plane* of cleav'age 



Fl(t j Lateral meolttnogma taken Apnl 9, 19*5 

Cue I CppcT arrow* point to tlie drcumjcribed perioral 
tof lc*b» in tfct Irft frppUl bene. TJsc liswer amntr pototi 
lo tiw omniacriljcd pcrioralleg learfon tn lie psrirtal bone 

(WU 

Quite often, if the Icsnoa is m the panefcaJ or 
teanpomi bone an abscess devtlopa bemcath the 
temporal muscle (as m ro> Case i), Ufts up the 
muile and overlying soft parts, and spreadfi cut 
In the musde, wbkb often become* lolected and 
softened *nd in the aponeuroee* and it is longer 
before It reaches the tkin 

Ltsions of tk* tnJMTQ»wJ soft peril There is 
almost always a collecUon of tuberculous gianula 
dona of greater or less extent oa the auiface of the 
dura whidi irt some ca*es may cover a cooMdcrnhle 
arm of the \*tult, but it is much more rare to find 
an abscess betTveen the dura and the internal 
table of the bone because these granulatioii* show 
little tendency to soften and form pua. At opera 
lion it IS rare that much pus eecapes from be^th 
the bone The tubcroilous gtanulatwa* ma> 
spread out radially over the dura from the ate of 
the pcrforatioo, in hke prolectiooji, as in 
tny ta*e 3 (Fig 15) These granuiatioM arc not 
very adhoent to dura, do not tend to penc 
tr*te It, and usu^ can be easily removw by 
gentle curetting Tney may extend well boond 
the ilmll* of the bony necrosi*. In a few cases 
they have fonned a Urge, tumor like ma*s in 
one esse the su* of an orange and then may p\'e 
nse to pressure symptoms like a tumor dura 
beneath thegranulaticms j* thkkcned bluish, and 
injected- The thickeoed dura tends to pm*ent 
izdectlon of the undtriyiDg menlnga and brain 
end for this reason tuberculous meningiUi and 
tubcrculoui Invulvcment of the brain are \’ery 
uncommon, though otse* ha-vT been reported- In 
the sj3 case* collected there were only 10 case* 
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^4 4 Ronqrcsofiu of cbm Cue i (aLm \pri) «. 

9i(. Mon opentMo. K tc tb« rubcfcuiooi euinof Uie 
di^^eathnb Laopmoonul 

of tuberculous meolngius and anJ> $ cases of 
cerebral taberculoo. 

•Yuprous 

The appecLiaiice of t rrelliDg cm the bead u 
usually tbe hnt IslunAtm the coochtlon 
thou^ ID locDe ouct tlus Is preceded headache 
wlucb iTia\ be sllf;ht and transitory or less often 
it nja> be Be\Tre and mote or Im cooUnooaa. 
Headache fa not a common symptom how e ver 
bat when present tends to be ahrtijs located in 
tbe tame area of tbe skull If it is aisodated with 
a tked localised point of tendemesa In tbe tame 
area it a more ttgnihcant. In a few egtet, there 
have been Bgm of cortical imiation witheidepllc 
teixoret and m a few other cases there hare been 
signs of c erebral co mpresatoo with tumor v>-iiip- 
toms, but these are ciceptionaL 

As a rule, attention fa not drawn to the coodl- 
tiQci until a swellinir makes its appeararice. In 
cases seen early tl^ fa doe to a tuI^Krfosteal 
abscess. At first this fa oolv »llghtly dev-ated 
round firm and obviouslj fixed to the bone It 
ilowf) cnlar^ arid later may reach tbe size of a 
cherry The skin and other soft ports are freely 
morable over it and the skin fa ooima] In appear 


asce. The coosfatenej fasoven firm boaever 
that It fa very easy to mistake ft for a tomor d 
tbe bone. 

Later after tbe subperiosteal colkctko bss 
perforate! tbe poiosteum and the tensiao b 
rcUned the cold abscess that results in tbe soft 
parts still retains its rounded form as a rule but 
it DOW shows deUnite fluctuation At this stiM 
tbe skin appears Dorrnal and fa freeiv moviue 
over tbe swelling which stands out prominentlT 
and r e sembles a sebacroui eywL Hon em careful 
palpation shows that while It Is soft in the center 
the marrins are firm at tbe base, and that here 
the swelling fa attached to tbe bone- Thus It 
moredoselv resembles a cqjhalbjrmntocia. \oik 
maon mistook ooe of bis early cases for one. 'The 
cold abscess gndually bena^ in ilxe, but fils' 
tkn at the bw can ^wav-s be made cmL 

la some cases the cold abscess nay show de 
crease in tuc on pr essu re, due to contbiulty with 
tbe cttnidml space. In some cases the c^ ab- 
«eas ahcmi pulssttocs synchruooos with those of 
the bnin 

Later the skin becomes adbenst, mfiamed, 
blufab-red thlojied, and final!) perfontes, and 
there a a discharge of tymicai tuberculoas poa. 
If this has o c cur red, tbe dagoosis tbcQld be ob> 
\-ioai. Tbe perfentioo in Utt akin fa very snail 
In tetae cases and mar spcctancotaly cfose, only 
to reopen later A typiAi tuberadoasfiatalanow 
forms and dfachaiges Indefinltelv In some cases 
the area of scalp that Is ukented fa ror large 
as in my Case 3 and the durn ew e r e d with tube 
coloos granulations may be visible through the 
perforaduo In the bone. 


DUOltOSIt 

In cfaUdreo a ilantouz test or a vxin Pirqoet 
lubenrulin ikJn test ab^d be made, A 
test b of greet significance in making a dlagoosb 
in yo iing chlldreu. 

Roentgen o gr a ms ususllj dioch the dfagnods u 
they almost ahraya show 00c of more orcum 
scrloed purvehed out looking defects in the bcoe- 
The bone about the ddcct appears entirely w 
maJ even up to the vny margin of the pcTfotali^ 
This picture fa typical of dreumserfbed tubenrnlo- 
sfa of the flat bones of the vault of the skull In 
some cases, as In my Case 3 tbe tobercuwia 
granulaticm 00 tbe dura may cast a * had^ 
Devnod tbe area booc defect. In tbe 
geoDgram of Case 3 the shadows ridiited like the 
petals trf a flower (Fig ij) If there fa stlD a^ 
doubt as to the dfagDOsfa, tbe iwellmg 
aspirated and BDcars, cultures, and a tdnea p*f 
Incculadcn made 
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Fte S \nl*ropo«tertor roeot^toofrun of iJwil, Due i 
Miy iQ»5 tlpp« *rn>w* polat to tb« op«*tive 
defect rexalUitK from the int operttkia. Tbe ereu 
within this defect ue ihjjlows cast by the (odofoem powder 
dosted <n the dura it the time of opentktL The lower 
ami point to t^ opera tire defect resold Bg from the seCDod 
eperatioa. Here aealn one can tee the ihadcnn east by the 
ledofom powder dotted on dura at time of operatlm. 

DrTTEHESTIAL DIAGNOSIS 
I Gumma due lo syphilis of the vault probabK 
simulates the condition moat closely Often botn 
conditions are present In the satnc paUent and 
both diseases affect the same bones of the \-aalt 
The negati\‘e Wossermann test is of great help, 
but does not neccssaril} rule out sj’phuis. Sc%’crc 
pain at a tcndenc> to necrotic destruction 
of the soup without much pus formation, and 
espcdallj the roentgenological findings are char 
actcmtic of si-phila. Sj^iliflis of tbe bones of the 
\Tiult usuallj occur* m adult*, much less often m 
chDdren which u Just the reverie of tuberculosi* 
of these bones, which occurs most frequentlj In 
\oung children, 

end local findings in Ike bone 
m tj-philb is chaiucteriied b> smaller and \Tr) 
large multiple areas of absorption which arc not 
sharpU ctrcumscribcd and alternate with areas of 
jcferosis and 05 teoph\'te fonnation The aknll 
presents a moth-eaten appearance The akuU is 
often thkkened the surface unei’cn, and seqnes- 
tra when present, are not easil> rcmo\*cd 

3 -fenfr (ti/remirfi/tJ of Ike skull u c^■en more 
rare than tuberculosis and ordinarilv offers no 


difficulty as its course is so acute and character 
lied by the usual svmploms of the disease fever 
pain, odema Earl> bone changes occur but 
aspiratbn will show the causal orgacuam uausll> 
staphylococcus. 

3 Chronic osteomvelUis of the skull is unusual 
but it deNelops slowly and presents all the appear 
ances of a cold abscess. Roentgenological findings 
may be \tiy nrwHKr It u*uwl> re^ts from an 
otilis media and it is Important to go Into the 
history Diagnostic aspiration may be necessary 
to msic the diagnosis. Smear* and cultures of 
the pus remo\-ed settle the diagnosis. 

4- Osteosarcoma de\'elops slowly and often giiTS 
a sensation of fluctuation, but the lesioa is not so 
dreumsenbed or regular the surface is uneven 
and the tumor is soit m some places but firm in 
other* there usually is a well de\*e]oped collateral 
arculalion, and while the swelling ina\ show 
pulsations which arc expansile and synchronous 
with the pulse compression of the carotids rednees 
the volume of the swelling Local Increase m 
temperature may be present, c\Tn 3 degrees In a 
rapidly growing sarcoma. When it ulcerates 
throu^ the skin a mnshroom-Uke neoplasm de 
velops and this bleeds easflv and readily becomes 
Infected 

5 Perforaliag malignant tumor This is most 
often a tumor of the dura mater and usually 
occur* in the panctal region These are associated 
With symptoms of m^ed compression of the 
brain After perforation of the skull has occurred 
and the growth lies beneath the soft parts the 
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FI( T Ro«atfnocr»ffl erf cfa«M Cue t tiiaiMtjii 
igi^ clter aKtroa 0T>entioci, dnrinc vhtdi dewth 
r^( nbvureatctrd, t^ciTtaamrtk>o<rf tbe nb (afctlwT 
vUh tb« coU tbacea o>rT It beiJ:* art mj u otm 
vocld 1 BuUfout ncoplun KotethtaadeTKepocuiao- 
tlHDU vlikb rmlted inimjpUKtxn gf the pi^nn. Non. 
alto, the eoimted I j a p h fuutd (tobecuioa) Ja*t above 
the Lort ibadn tM |uA to the U( ibe ifUK jnhri 
to the left the peeuenhoeti 

nms which !• palpabk U Imgulirly rouoded and 
u imutliy him. 

6 CtpioUktwtatamt tAcctetcs eytl It^ma 
aapama gneralaed eildtu JHxvM e^ica artlii0- 
*wom arc eaiHy differentiated, and troentfeno- 
gmn wilJ rule out toberculoiia. 

7 icU/umreofu of the ikull b rare and the 
primajT focoi Is eaiDy diagnaKd. 

8. tfydeltd CTJf is rare In the vault usually 
attacks the frontal bone and the osalhaent ab- 
aceaa mav closely r esem ble a cold abaceaa It b 
round, often coaprenfble, and la painleia. Tbe 
diagnosb Is often difficnlt, but asplrabon and 
exunlnaticn of the fluid re^lo^'ed dean ap the 
dlagrKMis. A golnea nig Inoculatlcn should be 
made and the patient snotild be given a Weinbcfg 
test 

PfCOOKOStB 

TIk prognosb depends on the giavlt} of the 
associated tob cT cnlcab IcdoDS present, e^xclally 
the pulmooarv letkms, and on the extent of the 
disew In the skull If the general conditioo erf 
the patient b good and the cranial lesion la dr 
cumsedbed, t^ outlook b N-ery good In the 
progresaive Infiltretlng type the outlook b more 
pare and when the area of aknll In\*Dl\Td b 


extensive, it may be ImpoMfblc to remerre tor 
gically all the dbiased tlsuea. Incomplete opera- 
tion requires secondary opeixtkau and chroefc 
fiatulas and other segude usoally result 

If the skull lesion appears late in the course of 
pc o grc Mf re general tuberculosis, the outcome b, 
of course, obvioos. Howe\’eT cases in which mol- 
Unle fod exist in other bones, or In other organs, 
often can be cured. 

Cases of prunary tuberculoab of the vault show 
the greatest percentare of cores. Of the 4B cases 
which were collected oy Pelletier 43 were Aown 
as aired. 

Tubercnloals 0/ the external table alone, is very 
benign. VQlemln had ii such and In all a 
mere superffdal curettement of the outer table 
resulted In the cure of all ti 

TREATMJQn 

Tbc only proper treatment b radical surgical 
renun-aJ oJ all daesjcd ibsiie except for cases 
obviously bopdesa, ai my Case 3 

In the dfcumscnMd type, t^ French (Lemr 
mant, Joutard) advise a horseshoe shaped Inasion 
sride of the cold abscess, and cairied r^t down 
to the booe. All soft parts, IndudJng the pedr 
oatesso are now tamed down so u to expose the 
diseased born. If possible; the cold sbscesi b 
excised like t turner If a fistula exiits, the ^ 
cased tbsoes are cut away wide Indslixs, ore 
being ased to exdse the bonjers. The French nr 
gems now curette oot any friable boee. Thb b 
aO that b required if the ext er n al table alone b 
Involred- Otherwise when a perforation b pres- 
ent, they enlarge the opening by means of a bone- 
cutting foccep euldng away until healthy bcoc 
b encounter^ Bdow ooe sees tbc tubercnlous 
granolatioTis on the dura. These ordinarily do 
not extend over an area erf nxire than i « i 
centimeters- It b essential to reach healthy dma 
In every direction. There b little bleeding and 
after genU\ sponging off and being luie to hare 
the ainface dry the area that was cui TTed with 
granubtions, a painted with zinc chloride as b 
also the mai^ of the bone defect, dusted with 
lodofonn powder and the flip of soft part* ** 
stitched m place, without any drainage. 

I prefer Ine German techtuque I use a st jslyt 
Inorioo, and on reaching the perioateum, 
the perfocation in the bone Just as ooe wtwld * 
iiial%nant tumor cutting away a circular da^ 
the center of which lies the perforation. After 
curettlM off the granulations from the dura, 1 
swab off the dura and bone edges with tlnctore » 
Iodine dust Iodoform powder on the durv a™ 
dose without drainage. 
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FTs- 8, Pl»tagriph o/ Arm. D Cae 2. tiia mSIo the 
KCDod opentkn baont the (tltdiei hta been remored. 
KotB that the K»r from fint opcrttkra, rtrftnjr of the 
pcrforatlnjt letlon la the left fmnttl booe, p eri o r ined April 
*0, :9i5 taittij Tlifble, the black »re« tloM the Une 
of thli «*la lodskm tn dae to lodloe rulai. The line of 
lodiion made to rtsove the lotion In the pajleteJ bone and 
the cold abKm oreriTing U on be made out plalnlj’ ae the 
«Hn ftitches are plainly nafble. Thk opentloo me per 
(onD^Ma7 6 1925 


P rimar y union can usually be anlkapated 
Id 76 operatioas Pelielief found 52 complete 
cures, 16 deaths and 8 Incomplete cures that is 
with fistulas. Joutard, in 13 observations reports 
9 operations, with 7 cures, i with a fistula. Adding 
mj operatic^ to those In the literature, we find 
that m 87 operations, there were 60 complete 
cures, 18 deaths, and 9 incomplete cures— that fa 
With fistulas. 


CASE BCPoars 

Case r Wm. H, D male aged a yeaia, entered the 
kikhael Reoe Hoap’lal, on the primte Krvto of Dr 
Inac A. Abl, April H ipij. The ckOd had been perfect^ 
Well up to Janoarv 1025 wben be ptoefaed hl« H^t hand 
with a lay lie developed a Urge swelling on me Krwi 
which was no* indamed but tender and hnn aAd remained 
ai a iocaUsnl nrcUlng for about a month, when it became 
red aitd inflamed. It was incited by a phyat ekn and ptn 
escaped This tomesceoce had not jet healed In Febnr- 
aiy 1925, he hit his forehead with a shoe tree and Uter 
d^tlopcd a swelling over the left frontal region vbiebbad 

skiwlj increased In lixe but at no time had it b^ Inflamed 

or padnful. On entrance to the hospital, the iwvllliw was 
V'etT hard. Later In February he stm« the left aide at 
ml head on the comer of a table and foUowutg this a swriL 
Ing developed la the left parietal regicSL In hlarch the 
child hort ibe right side of his chest ^ striking against a 
chair Eirent for these local swelfingi the chDd acemed 
periectly well and was well nourished. He had no roogh 
or few 



Fig o PhotofTEpb of \\ ffl D Case I, taken a few dara 
before hb dUcharn from the hospital hlay 14, 19S5 The 
two scara, fronu' and tanpoBaL are lost baralr visible. 
The scar from the resection of the eleventh rflj is plainly 
seen, tboogh completely healed. AH three Incisions healed 
p«r friwtam 


Physical examination revealed on the left side of tho 
head Joat above the eiu^ a moderately hard roond swell* 
log aboot 3 ceothnetm in diameter which waa sot ten 
der re^ or fluctuant, and which seenifd to b« adhereot 
to tbe opderlyiDc structnrea (Fig. i) The akb wu aormaJ 
and freely aoTibU over it ThmwasasimIUrbiitaoae' 
what swelling In the middle of the forebesid at the 
hair On the r^t bit of the cheat, at tbe level of 
the Seventh rib there was another Urn swelling of similar 
character (F% 1) On the palm of the left hand wu a 
■mall acar sumrtmded by a red area which marked tho 
eita of the tnefaed leakm. The pharynx wu somewhat in- 
jected and the tnnxlls were hypertrophied. The neck was 
negative except for a slight adenopathy In the anterior 
poopa under tbe stemociadoinasttnd 00 both sides. The 
niQjcs were ooimaL The iinpruslon of the interne who 
wrote this report wu that it wu a case of tnaJLlpU 
bmatama. cwroina, multiple sarcomata. Dr Aht^s 
notes 00 April p, the day 1^ admfaBfam, confirmed the 
plmica] fmri{ng « u already noted. 

Urlnalyxis on tte day of sdiaUrion showed normal urine. 
The same wu true on April 14, e xce pt for a trace of 
acetone. There was no Bence Jones protein. Blood examl' 
natioQ cai day of admission showed hjcmogjobln. So per 
cent red blcDM cells, 4,800,000 white blood ccSs, 32,8w 
diffcreotUl count, polymorphonudeax leucocytes, 50 per 
cent, small lymphocytes, 36 per cent Urge moDonudsars, 
3 per cent, eoaiaopmles, 1 per cent, monocytes, 10 per 
ccoL Tbe bleeding time was 3 mlnuU^ ciottmg tliDc. 
■nfamtea. 

A roeotgtsiosram of the skull and one of the chest wu 
taken the day of admloion. The report read The film* 
of tbe akull reveal an area of eronoe la tbe left medkl 
frontoparietal ares that appears to be simply a bone de 
itroctloo without annhlim characteristic ab^t which to 
detennlae Its etiolqpcal Uctor There is also a 
area of booe destruction at the end of the eleventh rib, 
fMl At this P^t there Is both extensiaa and 
of the cortex. This suggests maligoaocy 

On April 10, the swelling on the scalp was aspirated 
and about s centlmeteri of ydlow purulent fluid wu re 
moved. A spedmen, stained by the A\ right method re- 




eskd potjrBcrpbooqdar cad aearrtk d&vi*. bond tbmxb tbe aiaJun at tL* pnteior pcto t d t k 

Lulnre uinKt no (TiTvtb tn 43 Mon drde aad iL* don vaa raoatd Se«. vfib LaaoM 

(Je \pn] ib« fnlliaf 9m (be rib ana cafdnted «nl roexn fonr^ Iba lAraagb tbe 11.01] via aoki^ 
cboot 5 ceatoBRen <y (oate^ vu obtolsed CnaaUin dtcuriy marc)7 cboot tbe n^eriMteal aiacm. 1> 
revealed Dotbiqf Cartel facMn Ram for ubode badlb drtfe wbm tbe pcrioetfca bad been a ti ip p ed baci. TV*, 
revealed ao orpuilaBa. ^ nibe a «uia cod creacd vMet «itb a bcea devator a dte <4 bm coDlakiax tke late 
revealed ootUaf omtaial Cohom fAe vera oefatne at Ita enter via fratl^ lifted mjr from tbe dcic. Tbe 
tM cmtb K oeood Uoad examiaattei mKk April don bad oc4 ben ufom 1° the p < u c edii ia U tb egater 
■bowed with blood couiit i3.aoo cod ibe differential of tbe cxpoaed area M dare, a imaiJ affiomit of tobefrri* 
coemt, pQiyTnoTphngq cl eaT k mu-^ tea. Oo per cent, aniall namlatlon tteueatiTIreiaabiedadbeieottotbecntaw- 
mrmn m -liT tjmphnryti-*, yi per renf, Ur^ trww^ftfr bee of Lb* dun. TTlle tteof Wil tenllj curetted c ff «* 
IrnpbocTtrc. per eeat ate OTelacTtet or cnTelobfaeta. well u pcaafble, me befaf aaed not to perform ta thefen 
8 per cent (daofer of tubermlon menhteth) a laaaB ta of 

A dnfDoab of prebabte dn.u maafbcd perioeattnK tuber patboloftel tiane mnabtd, Lo wa er Tab tb^ wm 
culoab ^ tbe akoll and tnberccteb of the rfb waa made painted vitb tincture of Iodine ate then duafed whb lodo- 
ate t vm« nacoted that a too Pirqurt teat be caade Mtn powder After ^ Ueeden which bte ben Mtht 
Tba ten was made April a ate prured poahJ ve la aa vUh fonrepa were carriall7 l^trd, tbe mft parU vw 
bonn doaed wHbont dniaaf* ta two hyera, pkin 

Opn opentioo cn leaioQs of tbe aknll cmpletrlj caret naed for tbe made ate apoaenrotic ujrr and ala >cr 
ring oat aJ toberokm tteoe tojpnrd afamat tabe mi k ai a tbaiUn , 

nMolnghia, wu recofr u neteed. ‘ft* letioa lo tbe mU fioD' It dad not kob wbc to attach tbe acente cranbl fon 
taJ area wu attached at tbe irn operatkn, ate hter ibc t tfab time HiwBn* oc cBt red hj primarr nu* ^ 
leaiea In tba Irit parietal rerioD ate tbe dweaaed nb were tboo nerer wu tbe iJicbtcat ■□gjtanoo of mfbi * *^ * 
e ti c b ed t a aecood openuoB Tbe lirtt opera U t waa locally or any dralna^ Tbe child coa tbiae d t * 
done Apnl ea, 95 An ladaloe wu made over tha awell- ihfht emlnc rbe In tearperatore, Juft ai ou. aired “kR 
isg in the left frantal regloe, tbe tnetiLiM bring directed oenatiaw. bet eirept for Lkb, atetaed well Tbe rn^ j 
paraOri to tbe longlttelaal aum ate bring carried down tMpathotogbt on tbe oaminetiMi of tbe tbaae ie>aoicn 
to tbe perloatnm Tboa tben «u ei ponrd a rowteed, at the brat operatloB rwla .. 

Asmfhlpjft p«TT4rwnr», hJTH€>i tn rricr aemboft tn ccav' Patbolopod dlagiuab tabercalotn oneoayriitia*" 

ri no iqr typkal ri ambfeiteteal baceia, ovc^ a drcmB' caaeatlcD Tbe ipe dru en rnnaiitj of three 
Kiibed pmcaatlBg tabercnloaia of tbe rienn. Not. tba bow ate mft tianji, ctoha t Dw-u t a ed ate detud 

perton earn wu cot tbrocfh, dmilady weQ beynoa the naall yriteririi Dodnlca ate one larjrr pfog cf 

fimlti of the awtlliBg- tbe cat «kca retracted laterally ao tied on eeje corlaca by petteteom id bewatb byai^ 
that tbe bcae wu erpoeed in a curie at <flnaace of pa- of bone bet ween la whithh dee u e rated ate left 
bape o 5 centimeter faian the periphery of tb* lobpeitetcal “In tbe acctlca tbroogb tbe poft ti»e It*™ JS 

ahaccw TI01 with a Doyaa bcoe drill, a imall bole aru mnerou arena, br tba centera cf abich are well anrnu 


STRAUS TUBERCULOSIS OF FLAT BONES OF VAULT OF THE SKULL 3gs 


} 




Fit I* latCTil roentecDOgnni of iktiU. Coe t, •bowlnit 
tbearcanticrlbedperfoTitliigJeuonin tl«froiit»l boneoid y' r 

the drcuitncrfbed perfontlng leiKm In the Wt ptrkul J* ' \ * 

bone- Note idto the tabefcmoQ* Involvement of the left U 

tide of the nuutdHjle. 

Lusbuis fUnt celh tunounded by <^tbeJio(d cell me 
Uon iDd onter zone of lynipbocytet Soae tmj &re dm 
ntic and along the periphefy of theM amz may be aeeo 
remaanU of tobema with giant ceQi. The rufacs la 
benorrhagic aod blood veaaeb b It are marhedV engorged 
with blood. Aket the perlpbery of loerte of the ncootlc 
areas there beoDanenbleconcecDon of blood Teeda. One 

bit of thnx b alowU coetpletely oeerotlc but ttfU the ... . . j 

reeatBUiti of gramiloffiatouf formatloo am be made ont Fig ij, left. Roenlgeajocram of right fortarm and hand 
There b one smaO bit of bone In thb aectlon which b em- Case a Note the typical tuberoiwna daemtb of the 
bedded In the taberntlona proccaa. Section through bone aecond metacarpal bone and the tubennlcrua involvemfnt 
— the cclhjUr outCnea are hnposdble to tnahe out oecaoae of the radJoa. 

of the maried ne ci o ib and ebangea In decaldScalktn. The Fig. 14 RoeutgenoKTim of left leg, Caae t Note the 
marrow aerma more hbroue than normal, and the ihadowi tubovolous Invohiment oJ the hbula. 
of round ceTbean be IndbtlDctly ma^ out Undoubtedty 

the coodltloQ b one of a taberoilotis proceaa Involving toe ward over a cooildeTably larger area than the area of 
boM with Involvement of the adioinlng toft tbaoea.'' akoll bone eroded penetrated the temroral nnude ar>d 

A rocntjrcoomm of the akurf taken ilay 14, abowed bulged thb mjward. All thb invoived temporal muacle 
the operative defect (FIjl 3) wmi l e ffloved by curetting away the (Ti i ea a ed tbaue. Nert, 

On kfay 6 the general condlLkm of the chOd warranted by means of a Lumbard nxie roogenr the margtot of the 
going ahad with the aecood operatkiQ — evcblon of the Mrforatloe we re cut away until oonnal booe was reached. 
perforatlDg foau In the left ptrfeul reglou of the dknll Tbe resulting bone defect was about the alae of a nickel 
and resection ol the eleventh nb focna A vertical Incbloa and eipoaed the dura well beyond the area co vered with 
about 6 centhneten long was made, with its center over tubeimlooi granuiatioos. The tubermloui granubtkau 
the rounded swcUing in the left parietal region of tbe skull, on tbe dura were now gently curetted oB a^ then the 
cutting down to the perVwtctnn, above the swellinc and surface of the dura was swabbed with tlDctore of lodme, 
down to tbe temporal fascia over the cold abacem. Tic dried and dusted with Iodoform powder Tbe reflectea 
Xempofii Isscia and mtocle were now dbsected downward temporal musde and temporml fasoa were now ttitded 
as follows tbe temporal fascia was cut through In a semi back Into place fcntemipted stitches of No i rtir rffriv 
tircubr arc, the origin of the middle third of the temporal catgut being used the fssdaof theocdpftofrontalbinQsclc 
rantde being detached, and the temporal fascb and musde was sntured with a contboous plain catgnt suture, and 
together were tamed aod retracted downward. Thb er tbeikfaaccurately dosed srith InterreptediutureiofWadc 
posed a dmimscribed perforation of the skull which com waved sOk. 

pletely penetrated both tables. \ cold absccM above the Next the Involved rib 00 tbe right side of the chest 
wtertg*ningoithbperforati£«peDelriledtbcper* 3 sUum was palpated (the cold abscess was plilnly pateaUel and 
and evlcoded into the temporal mnscle a short distance, an ladsm arms made through the skin over t£b rib, the 
Tbe area of bone defect was almost drcular and measured locbloo being carried i inch beyond the swelling both 
about I centimeter In dlaraetcT Tbe area involved Uy anteriorly and postcrloriy kfter the Incblon sraa carried 
iuvt below the llnea Icmporilb Inferior and aas covered with care down to the cold aLaceat, but not Into it, the 
by the teroporal musde and fascia. The cold absem, with entire diseased area was excised as one would a nmlignant 
typ*al caseous contents, extended backward aod ilown tumor Ic. the latbilmus dorsl and Intercostal mosdes 
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FIk 5 RixUccacitrnmaf tht ikoU, JoM 

4, igj Not the tTplol drcomacnbed perfontinc (nb<r 
colon oi the ri^t parietal bone The poforadot) i* u 
dean cut that the roeotarooiontat reponed "Ther* ap- 
pear* to be an opera thrt odect lb the ri^t parietal bcate 
Tba dark ahaden* racUatlnf about thr* ddect, arid nrD 
be/oad liborden, are due la tobercoloua crccmlatlouoo 
the *arJau! of tha dnra, ePemal tohcmiloQa pa djyni e tii mt- 
ti o%eT the rl>ht pannal bow 

vse cut TtD wkk d it, above and bdov, and Ibea the 
nbvudrildedcabpertQtteallj by tneaaa oi a Schoenaker 
coatateoe firu i bch antenor to aad thee i taeh pcate- 
rw to the nraClu TUa portloQ e< the rft toptVr «ub 
tbe neriTUf celdabKm vaa no« rweted a* oea maa* 
Utheaxh peat care vaa takes not to penetrate the paneta) 
pleura behind thk maw, the pleora vaa peHoeaud 
IB ta 0 naali placet. One el tbeae oneidaci waa o^ bat pla 
pant Bic tbe other only Qnle Urtcr Both opmmea 
*ere t once emend «iu dry caoie tod then elaaed 1^ 
onaa d a catcul autch Tbe entire ddect vaa **abbcd 
vlth iiuLture el todme dotted iHth todoforn ponder a^ 
doted vfthoat drainafe, the tnrufW hrfo* piinred l»- 
father with catfat and the itin do^ uTth rttainiv 
black waxed lOk catcTe. Tbe child a tood thla double opera 
tm acQ and Wc the tabic tn food coodituD 

PaiWeO The iknfl lealoo naa typwal d immaal bed 
perfondsi tubemiloaia d the raoh of tbe crankim. 

The rib Wcai Bkewiee, waa typical tuberciilatfa. Tbe 
cold iheceat cootained tboct dram d typical caeeoot 
tubercaloaa matcrml, vaa thlrk walkd aiwf waa hi Inti 
mate rehtkti to the eroded area ol tbe rib teea In tbe 
roentfcsafrain (Ftf 4) 

Fodowhif thla c^oattre attack which coeebted 

ol two operatiosa, the caie os the »lnill tad the nb reirc 
tkn, the po*t opera tire costae waa eawstlally tmetoitfaL 

Ercept (or a ififht amouBt ol traaaleot about 

the left eye which (aated osly a few day*, cocraleaMKa 
waa aDe^esCfQl A roatfeuuf lara ol the etnwt , takes 
Uay 5 day* after operatki^ (bowed *Bfht nf'enmo- 
thorax os the rffht dde bst no rvUesca ol Sold (Ftf 7). 
Both the tfcuTI wmod aiaf the cheat woood healed try 
primary orrlos Tbe paiholowiat * report read* Tbcta 
are two piece* ol tlaw naAed rih Tbe ftaaHer piece 
meaaores a a by t by o 4 cenUrDeteri. Tbe Kufacc b 
Inefukr and co% tied partially wfth la L T^ eectkm coo- 
(kta chledy d firm ahltc Uewie w hich b mottled with 
(mall ycQovbhareaa about pin head rice. The kaifer piece 


wUch os KCtkm (howsa larie brefukr >eOowbh aecrotfe 

A piece ol tbwie marked riaCblrrefakr and aeaacret 
•ibrijbyoS cmUlmetcrt. Wien cat h *li o» tJ yd- 
lowba fle^ la a fOtteoLof fibrosa tbene 

\ ariosi Kctiooa thruort the aolt tlwoe rivw a narked 
tnbemiloas rcactloo which b cpjilc pro U er a the In pbexs 
and tn tbe center of (osie d the tobenriea there b cueatks. 
The Isbeicies very oltes coetaln wcD formed 
ffantceOa The torroandlaf mincular tbane b Infiltiited 
with lymphocytei, and there la aisie prolidentkn d the 
fibrnsa tbfoe. Tbe nsMcle Itaelf ibowi no tnbercibaa b 
TotvetBcnt bst tht area about the noide b usip ir t riy 
loTobed The base fpicnki do not *een to be necistic, 
cm the other hand they are fairly well prea er vid The 
bitrrv raise medaUaiy tJwae d the hose b quite adbe, 
the forea bclna nsiallT of tht pu l yajuplm iocbmj type. 
In ecane pb exalt b aUfntly fibrosi ^t there b no 
tabemdos* hnulieincst ol the hose It*^ Outride the 
base, ho wETct la tbe pericatcum and la the ad|*ctst idi 
there b a marked tabercalos* reacthm with am 
das aid gbnt cfH (ormatioo. From the aectlos osc aoald 
jodfc that the proroa had riarted ntber In the rerio 
•team or in the *cdt tbMca than is the hose harll 

hlay the chOd waa dbcharied from the hoipital wi^ 
0 wosnds dceed and healed KoesbresofTajm taka ba- 
laie dbcharfe ibiow the tws defects (Fif* < asd 6) Tie 
c-klM a feseral cosdltloc was Uniju re d 4JU lu a dn oed t* 
ImpesTC and thCR has never bera any reewrresec cl aay 
ol tla thiea IcoJ leakas. When ms j years bUr de 
boy was estirely aeS, had frown norcaaDy aad was 
beahhychlld. 

Cans 11 D kL,aahUal«y tfed r mootha esleta 
the pediatric ler^ ol Ukbaef Becae ILcsphal, Apd n, 
losp The c^lld had always knked pale, bot for tba bri 
j or 4 *~wrtiT the BMhe had aouad that be wis aal 
acthe pbyrialty and was enstat to rit (tfD intead d 
wa&jj& MrstaHv be imoed brlffat raesfk thcs|k be 
■eened to deep food deal 
In January toro, abost t maoths b efore esbtcBf ua 
the mrrtWi ncaJcxd a tztaS iweQxng os the ri^ 
(lostal rifloo. which had fradnally bec om e brfer satt 
at tha time d entrance, U wa* about tbe rise d a auh It 
had always bns quite hard. Tier* had necer te^ *17 
dmroiontkn ol the skin ovar It, no pain, and no usdenas 
os presnffe. Abost a aeek* Uefoee rnfraarr, tha aether 
DoUerd that small awelBof bad ifpeared 00 tha do ^a 
d tbe rf^t and that rince that thiM it had en kifri 
t Ih* mm d walmrt. It waa roond, quite hard, faedy 
oDvahie act painful or anrl the o\ff H w** 

no* dbeoioerd _ 

Tbe pari hbt ory waa «estblfy nejithe. Tb* afU 
wa* a roD term, notmal defirerr UfanL breast fed to » 
mcslhs, thra fed os paatasrbed mSk. 
torr ol scale Infeetlo^ ol c ourt a frwtoent coida to 
had lalned wstaht norinaly Tiers acre no 
fbnu In the rwA or froin* and so hbtoey of tai^rrtoab 
in the family n_._j 

nrrical exaafnatkis cm the day d tdahaka, 
a wsfl developed ai>d well nosrbhed boy ol ijacatb* • 
afe, thor^ nc appeared ineivnir (Flf. 10) 5 * 

t* proQ&aca over the left fnmta] boae 00* beW*" 
the other toller, both abost wahint rixa, not 
lender The slio over them waa norwial and tfvCT 
able Than waa a simllai bosy pic e uMra ce d tto 
rior portioo ol tbe left stto ol the mandihle. The toM 
were rather brje and sBfhtly hijeeted There wm Wjje 
anterior and porieTior cervical adenopathy <* 
ol tha neck. Tha hmf* were normal There ww* 
promlneace ol the pj rir k Kj l ol the (acond it|>A *■*" 
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c*rp»I lod abo local teodcnieaa orer thU twoUtn portion 
rf the booe- 

On Jlajr uiinaljnda was done aod Btnce ^ones pro- 
tdo looked lot and reported abaent. A von Picm«t test 
was dale and tUi waa reported negative- A blood en m i 
nation made tbc fame day ibowed hemoglobin to per 
cent red blood count, 5^)30,000 Dlffereotkl awnt tbcrred 
pdytntKphomickar leDcocytei, a» per cent email lympno- 
c)dea, TO per cent, large lynroboc>^ 1 per cent eorfew 
ptHea, r per cent and myelocyte*, 3 per cent In the 
rooming the temperatnre *aa aonnal aa a rule but In the 
afternoon oaually rote to 100 degrees. AO tempersture 
readinja were done per rectum. 

On ilay 14, roentsenogram* were taken of the rb^t 
»r>d W f forearms a^ hud and of the left mandlFle. 
Films of tlK osteal system dudosed a spicdle shaped afreO- 
Ing of the middle of the left fibula (Fig r^) the right 
ulna, the ittond metacarpal, right (Fig 13) and a bony 
fweding o{ the left Inferior tnajvilldc (fig rt) The 
roentgenologbt • report sraa, “The perlofteal UmloatloQ 
over Dtf Irmr I ved portion of the left fibula aod the tccoDd 
metacarpal resembfei loei. However the appearaoce aa 
a whole b of multiple myelocoa. BIom cbemisUy 
done thb day thowed caldam, 10.3 pbospborui, 4.3 
Due to the Iict that measles oevelaped In the sraid 
the chnd was sent home oc ilay a 10*9, with diagoosb 
Dot dgte rmlae d. Before acndlng him home, the ewdUng 
over the right aide of the head waa aspirated and dear 
finid rezDoved. Stained imeari showed bc ceOs. 

The child was admitted again klay ao, iQsa Kiamlna 
Uoa at thU time showed 00 change b the aise of any of 
the ewelllngi. On looe 6 K ray treatments were given to 
the bead aM haorf, The child condnued to show day* of 
Dermal tanmerature aad again dan with a rlae to reo de* 
greea. On July ii be deve lop ed measles aod was db- 
char^ fnxB the bospftaj on July is with the dmgDosb 
“multiple mvnbma. He was again admitted, and ft waa 
(oaod that the nrdllng of the butd over the right socood 
metacarpal bone bad l ocnaaed b tbs. I was aued to see 
the case and dtagnosed tuberculotls of all bones Involved. 
A TOO Pirquet test was now made aod was strongly posl- 
tire withb twenty four houn The swelling was asphated 
and tmeara, cultures, and a gubeapig Inoculation were 
made. The gidnea-plg test was pocitlTe lor tnberculo^ 
artd thus my dlagnosb was trthstantiated. The cMld waa 
then dbehar^red to the Chicago Tubcmilotb Saoltaifum. 

On 5. lids case was one b which the dbgnoab of 
tuberculotb waa obvious. The patient, U a negro 
bjy yean of age, hid sj^t 4 of the laat 3 yean b the 
Cook County Hc^tal. He waa origbally admitted b 
1923 becauae of a congenital heart leskar, but bter waa 
sent to the Munldpai Sanitarium because of dralnfaw 
tuberculoua cervial ^aoda. He remabed there a fS 
year 

He waa re>admitted to the CbUdrec t ward b March, 
1930 because of abdominal pab sasodated with fever aS 
a leftdcT mass b the abdomen the slxe oI an oraisc. Elx 
amJnatkjo at this time showed in casentiallybmlthy 
looting boy of abeait n yearv Temperature was ioa 3 
degrtei. poise S&, respiration* *4- The scalp was oesaUve. 
No pathological findings were noted anywhere else on the 
bead except small ukeratkaa oo the right side of the 
nasal septum and a few b the right vestlbale of the pose. 
The broat was not Injected snd the tocslb were not eo 
Urged Cra m lna tloo of the Deck showri several scan and 
adrminbgsiniiicmtbeleitiHc. There were Bc%’eral sbnQar 
Kan 00 the left side of the chest and on the Wt axHla. 
pjarelratkio of the gUoduUr lyitera revealed cCiereet, 
firm, ptblesi glands In the neck. In both Wt and tight 
anterior cervkal chahw, more numerous on the left sWe- 


left icpradavlailar region and left sTiTla. No epttrochlear 
or bteicostal elands were noted, there waa s rooderatc 
ingufoal adenios. Lung examlnatKin was essentially nega 
live. The roentgenogram takeo the day after sdmlaslon, 
was reported healthy chest. Heart ciamtostlon showed 
slight enlargeiDenU It presented a mitral ct)iifi«ratk>n 
doe to a prcanlneDce and enlargement of the pulmooary 
curve There was a syatoilc dnstolr murmur beard best 
over the third btercostal space and transmitted b the 
carotid The abdomen was distended and tender in both 
upper qoudranta and a doughy roan, the *bc of in orange, 
was fdt b the lower abdomen. No other physical findbgs 
of bteiest were noted. A dkgnosii of tubemUcmi perito- 
nitis with retroperitoneal gknd* wa* made. A Mantoux 
test on the left arm was strongly positive as was, later 
a von Pliqnet- The blood count wa* X 4 f^^ with an 
etwbophUe ctnint of from 5 to 10 p*r cent on different 
The mass b the sbdomsi gradually dc 
emsed b sise and the ebild * temperature CTadually re 
turned to normal. Oo April it a lymph wnd wa* re 
moved from the left axilla for hoopsy and this showed the 
typical fifwUrig* of a tnberruloaa lymph gland containing 
creamy OLseated ntaterial The wocrod boded rapidly and 
the was discharged fitan tbc hospital 00 Apnl 37 
At that time hn seemed b very good coodltioQ. 

He was not seen agab ontH Au^t 13 loro when be 
was rtadmltted becauae of a painful maas b nls abdomen- 
He was not aent^ 01 . Teenperature was 100-4 degreea. 
palae96,am] rtsplratkosjs Examination of bead ihoweo 
DO finding* of bteieat except “recovoiog bofl.” This U 
the first snd ooly Indkatbo b the record pobtbg to any 
tksttbvelvement. It Is unfortunate that roea tg enog f am* 
of t^ skuB wm pot made at this time. The glandular 
fweflbp noted daring the previoui stay b the hcapftal 
sbowreTsome beraue. Thert was a large man of enlarged 
glsrxfs on the right aide of the neck, scar* from the drab' 
bg fistulas on tne left ride and a cold abaceas over the 
left lower cheat, posUriorlr Long wmlrutltwy now 
showed evidence of tubercamas bvolvement of the Ut 
upper lobe and the right lower lobe. The heart tbowed 
cnlargcxD<ot to the left, the left border ootshle 
nipple Une. A systobc raurroor audible over tbe entire 
preowdiuro was transmitted b the axilla and the accond 
polmoolc was iccestuated No msw Tcre palpable in 
the abdomen. Tbe bmrcaaion was glandular tubercnlotis 
with pulraonary InvolvemenL A roentgenogram taken 
August J3 1030, showed hHus shadows tonesUve of right 
hBia tubercnlcrix. He conUnoed to run a row grade ten 
peretnre snd Uter had sfebrDe days. The lumbar cold 
sbsce«s WSJ ssjdrated on November 7 ipjo, but continued 
to drab for weeks, b December, tbe right cervical glands 
enlarged and became tender ana Uter broke down. This 
new coU abscess was aspirated, b January an tbscere 
formed over the rl^t ihoulder and Uter ruptured ipoc 
taneooib' L*ter b January be developed psin b the left 
ankle and left elbow b February multiple scalp ab- 
sceise* devek^jed, sccompaaled by a septic temperature. 
A note on 3 Iarch 18 states that tbe bead was dxschaigbg 
and temperature was still septic The temperature Uter 
gradually feD but agab bearoe subfcbrlle. During t^ 
next oionth he gradually Impixn-rf until by the end of 
April he was discharEed from tbe hospital though he still 
tan an aftemooa rise of Imperature, 

He was not seen b tbe bos^tsl agab until June 8, 1931 
This time he wa* broo^t b because of Mi heart. He itni 
had open kikrm over Mi body Temperature 101.8 
degiw poise, 114 resplratkma, 11 
The findinr of oatitaodlng interest on thh admittloo 
(so fat ts this report b concerned) was a large irta of 
Infl a mma tory reaction and crust* over the Wt frontal 
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parieUl tm of the (kuB. Thn ire* ihoved polntkicN 
tTDcfaraooQ* « Kh the p«be. ^Itboat tcotof bito detail a< 
tM Other phnlcil It nj i lk ei to itite that there 

TO Mmiiwtai of the tsbercnloal* fenenBy and of the 
nrdlac patbofo^ \ roenCfeoDfrmn^ the (kail, takcB on 
June 0 (Fif jy ilwwrd dmimaerfhed deleel In the 
rMt parfetkl booe typkaJ of dmmacrfbed perfontlBK 
tubemdoai* of the Tidt It t* utereatiaf to note that the 
roeotceoDloKlit 1 report reads Thse ppran to be an 
operatK ddcct in the rbtht parietal boM Except foe 
beadaebes there acre do cerehrml oe taenlsceal irmptom 
The fhild cocsbrio* wot froD bad t *one He drrel- 
oped mfSarr tobemkak and died on Jnly 30 frean canBac 
faJhire 

'Kntafny vu poformed The patbuky kt report reads 
llBiarr tub ei cu loaa of the Itmii, iplra Iher Lidorya 


and thyroid Cueoa ta b e rad cafa of the peri-pancTeatlc, 
meaeateric, neaocdlc, and au perioe meoBsthial ly mok 
Dodea. Fcrforatkn of tnberadm DMaocoSc lynph toSn 
into the esloD Tobermloas cade* of the ri(ht 

parietalboMwIthpetfoeallooaBdilBaafeeiDalkn Tiber 
eoloea carie* of the bodies of the aemth, eighth, and olnlh 
<k>nal T f Tt e bri e , of both tobera cakarla and the right 
ctbov External tuh e tcu loc pacbrnienloglll* 9^a' the 
rfgfat parietal lobe. Solitary tubotle* In both cerebeDai 
bctD b pherea. Tabemloot oJcm in the tower Devs 
Tracoon dli n t h-tdin n of the oracfihagai OUitmlkn cf 
the perkardlal sac. nhrtns adhodoca bout both Icxifi 
Asdte* 

NoTX. — For complet* literature to date see ahatnct of 
article as rrpoetco In tbc Transactioea cf the IVcstm 
Surglca] Asao^tiott, tQji 


CONGENITAL H\TERTR0PH1C P\XORIC STENOSIS 

Tieatmekt or Accidentai. PEkrotATioH or MoctfeA Dcmiwo RAiaiSTtDT Opeiatiok 
O F LUraON hi D F \.CS Sttirra. WAurxtrrojt 


H ypertrophic mioric wencaa in m- 

fanU tt (XQShiered moat autboritie* to 
be coDfCTuU! ongm. aa (t has been 
loond in infanta of tbe later prenatal tsootha. 
Cautle% has reported tiui cooditioo In a 7 nwoth 
fetua, tmt there are others who claim that h}'peT 
trophic p^'loTk steooaia is due to re oii rent apasn 
of the cuTular muade fibers of the pvioric ring 
and canal To me it seems rather tcKTedlble that 
there could develop inch macked h>'peTpIas]a as 
a result of spasm, espeoall) aince ae find tbb 
disease m \Tr) jTJung infants and e%Tn before 
\AniL 

Singularly pjlonc h\-pertrophy ts about Bct-en 
time* as common in male children as in femalet. 
It occurs m about one male chOd in even two 
hundred births and usoallj in breast fed chudren 
No es-idcnce of radal predispoattkm has been 
demonstrated It has been reported two or three 
times hi ooe lamlly 

The dinkmJ picture Is uniform but striking The 
cfaaractcnitk XTunltlng Is forcible and pr^ectile 
and generallv occurs Boon after nursing c\*en 
whfle the child Is still at the breasL The \-oimtas 
Is large and fret from bile. Usually the stomach 
Is completely emptied. The rastric po^taltk 
waves can be re«aO> seen and often the tumor 
palpated especially if the chBd Is already em* 
dated. 

llerbcml treatment for this disease has been 
advocated. But it seems to me that when the 
hypertrophic copditkm fa well developed and a 
tumor can be fdt, surgery alooe can ^ve lasting 


rtbeJ MedlcaJ ireatTDCBl only inotaae* the dan- 
gers of an onavcfdabfe o^mtlon due to the 
weakened coodiUco of the mfant There are un- 
doubtedly cue* of spaam of the pvlona due to 
temporary cause* — such u iropeuw feeiflng 
which give mDptoma amilar to tint of hype 
trophic pydooc itfocaia. These casa naoifally 
reepond to medical treaLmecU 

Surgical ireatroent of pykne atew** In In- 
fants was first attempted in 1898. Iti erolutix 
to the pr es ent lime nai been quite remarkable. 
The original surgical proctdore was about the 
nxne a* used on an adult for prylock iteoosi* 
Some operalioo*, auggested and tried In the treat 
ment of this dfaease have been pvlorectociy 
pUstk operation of tbc Jllkullci Upe — that h 
cutting the muscle* loogitudinally and attemptinf 
to suture them tran*%’eriely and forcible duit*- 
tlon after guitrotomy — by inserting the finger m 
the pydorua, also posteiW gastro-eolerMtcoy 
The last roentiooed is undoubtedly the most lo^ 
ccacfuL Howei-cr the mortality fa high in rai 
ertetaive cpcratlona when performed on an fnfa^ 
already enoracroalv weakened by its luaUity to 
retain food. 

Aware of this tragic fact, Ptmmste d t 1° ij » 
demonstrated a limpijer operalkm. It cijis faw 
In incfamg locgltudinallv through the Bcrosa ^ 
thickened moide*, dividing them down to ^ 
mucosa. The simplicity of this eperatioo for 
treatment of ihfa dneose and the splendid rewio 
obtained hu made it practlcallv unfirmnij 
adopted 
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Fig I 
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Fig 3 



Fig *. Pcrf&fitfcKi In mldportlon 
of macoca. 

The Rammstedt operation acxxjmplishes its pur 
pose. But there is a certain amount ol danger of 
acadental perforation of the mucosa that ma\ 
occur in spite of every possible precaution. Thu 
acadent, not discovered at once and taken care 
of immediatelj will invarwbly pro\< fatal to the 
paUenL 

Recentlj I had thu misfortune. The perforation 
occurred at the dotal end of the Incision in the 
duodenum— the moat frequent place for a perfo- 
ration to occur (Hg i) I us^ a purse string 
suture to close the operung Then it occ ur re d to 
me that this could be reinforced- I made an ob- 
lique inaaon and secured a triangular flap as 
shown In figure a whichlsuturrdtothe thickened 
muscular coats mTr the site of the perforation 
(Fig 3) This procedure made a \-er^ satisfactorj 
rcf^r of the perforation and I felt assured that 
the patient i rccoi-er} would not be thercb> 
handicapped. In certain cases this suture line 
mn\ also be protected bj the use of omentum. In 



FI| j Suggated rtpsir of perfoni 
ikm la mL^rdoo of mneon 


the above mentioned case this added protection 
did not seem ncce*sar> 

This same type of repair could be also applied 
to the pronmal end of the inosion However 
when the perforation is m the midportion of the 
mucoaa, it would not be practical An accidental 
perfomtIoD at this point is quite unusual but In 
case it does happen as in F^ure 4, it may be 
advisable to m^e a lonmtudinal inosjon a^ut 
one-quarter of an inch to ntber side of the pnmar> 
rnedson and the intervemng flap suturca to the 
muscular coats over the site of tne perforation as 
m Figure 5 

IVMe It IS quite possible to repair these per 
/orations when the} occur hy means of sutunng 
them and Iben tran^lanUng a piece of omentum 
over the perforation this tj-pe of repair I am sure, 
18 not as efficient as the one described which h^ 
the additional advantage that it can be done 
qaickl> without subjecting the mfant patient to 
^ded nsk. 
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FKACTURES OF THE TUBER CALCANEI immVTNG THE MEDIAL 
AND LATERAL PROCESSES 

K D ignw cT Tyte or F»ACnnis with a Stoossteo MrmoD or Tulatmcwt 
GEOROE E. IIOORE, B-S M-D Ajmco, V\ acaoM 


T he calcauna h the largest ind stroDgest of 
the tarsal booe* and form* the bed of the 
foot It comprises the postervir hue of the 
longitudinal arch of the fool which extends from 
the heel to the beads of the metataraal bones and 
forms the posterior weight bearing portion of the 
arch The loner postenor and posterior Inferior 
surface of the cakaneui a called the tuber cal 
cancL Tbe tuber calcanei a cotopoaed of a medial 
and lateral procen projecting anterior from tbe 
under surface of the tuber a^ tbe body of tbe 
tuber calcanei proper The medial and lateral 
p i o cem es hai-e no dfsthict line of demarcation 
where they join the body of the tuber but the ridge 
formed b> the medial and lateral proceasei Is cxwh 
tlnued w^ bock into the body the tuber cah 
caneL It manifests itself by a daring or widening 
of the under surface of the heel ^ iMs re- 
gion and the under toriace of t^ medial and lit 
eral pTi>:mi!i of the tuber calcand that forms tbe 
nnzD^late weight beanng portioo of the cal 

During the past few years much has appeiued 
m the furgksdlitenstiire regarding fractures of the 
calcaneoa. Tbe greater number ^ these writinn 
describe various methods and appUances uaed In 
the reductUD and treatment of ^•t^^ous 
of fracture of this booe. 

Tbe thmg that Imprcses ooe when makmg ■ 
survey of this literature is that the trend In treat 
ment of these fractures has for its object a close 
approximatioo of tbe fragments with socne method 
of maintaintng that approrimatiou. By return- 
ing this iractiued bone to approximately Its not 
mal anatomical coodition, tM predooged periods 
of hfiUng and daabfllty and the marked ddctml 
tics which ha\T been so pm-alent In these frac 
turei are lesaened 

^Vhl]e fra ctur e s of tbe calcaneus are stfU locked 
upon as ooe of the most hanrdous type as regards 
future Impairment, still present day methods of 
tr eat ment gl\T the sftuatloo a much different 

aip^ 

The older methods of treatment, In which the 
fractured foot was placed In a plaster cast with 
very little at temp t to reduce the fragments of the 
fractured booe are very much in contrast to the 
preaent day methods <J dealing with this injury 


Naturally the former treatment gave \-ery poor 
results, proioogtd the period of disabilltv too left 
many cases with varying degrees of ahoormaht} 

Statistics irom various aouicea at the present 
tune show that fra c t ur es of the calcaneus form 
approximately t pier cent of all fracturea By ftr 
the greater numba of these occur b men, and the 
avenge age at which they are produced Is around 
40 years, which age fa the moat active and renni- 
oeratlrt pert of the Individual I life Thovarioos 
periods of disability b these cases extends from s 
lew months to a coupJe of yean, tod when It fa 
cocsldeTed that practically li^ of tbeac caacs occur 
b men during the cccnpeniatlve period of their 
livea and that a per cent of all fractures are of tha 
type tha utoatw then becomes not cmly a rt 
^ cal problem but represents a fina nd a l problem 
of tome magnitude to the patient as weH 

Fractures of the caicanaus are unally dtsdfrri 
according to the regwo b which the fracture oc 
curs and according to tbe manner m which the 
fracture Is produced Therefore, the type of b- 
jurr usually predetenubes the type of fracture 
and if one Imowi the type of fracture, be can 
almoat ahrayt state b what manner h was 
produced. 

Whfle the dasaiheatioD of fractures of the ol- 
caneus varies aomewhat among different anthert, 
there fa nevertheless a great sbiflaritv am^ 
them and I have choeen the one given by Spew 
in his text cm fractures as being typfcaJ of “ 
them. It fa as follows (i) avulsbc fractures, (») 
isolated fractures of the sustentaculum tall W 
Isolated fractures of the trochlear procem, (4) 
cocopreaskm fracturea of tbe whole booe. 

Avulikm fracturea are a rare type b which part 
of the upper poaterkr poftbo cn tbe calcaneal fa 
torn away by sudden contractkai of the pcatena 
musdes of the lower leg The power of this m» 
cular cootractioQ Is crerted through the tendo 
cakaneus (AchBles tendon) , 

Fractures of the sustentaculom tall are 
tie caused by extensive bveraioo of the fooC 
sustentaculum tall fa a booy protrusioo 00 tne 
medial side of the upper portion of the q lrsr^ 
and foems with its upper un-face part of ™ 
latiou (fadei artkulwrfa media) of the aJcanem 
with the tabs. On the under Hirface of tbe ms- 
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lerier proccMOL 


tentaculum tali 18 a groove for tbe tendon of tie 
Qexor longua ballads masde 
The trodilear process Is a small protnision m 
tbe center of the mteral sde of tie cakaneua. Be- 
neath this process runs a groove for the tendon of 
Uie long peroneal tnusde Fractures of the 



trochlear process are also verv rare and are due to 
a direct blow to the lateral fide of tbe foot 
Compression fractmes of tbe cakaneos are the 
most common type and comprise about 90 per 
cent of all the fractures of this bone. These bac 
tore* arc meet common m men- Compression 
fractures are caused by t^ individual fallmg from 
various heights and the condition denves its name 
from the fact that In the fall, which is direct ujxm 
the foot, the calcaneus is literally compressed 
under the weight of the body 



Flff- 4, WL Eod rwult with pactlcmlly do tecoodiry 
cmlliu (onDAtkm. 

Fig 5 Nonn*] opposite heel for compirmUvc purpo«et. 
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Fif ^ Fnctan of tfa* tube r ak tnri imolrtnc Um 
medm] praceit 

Id Ok farf;tjlxr; cludScttkio U rfll be Qotkrd 
that each franoie deaalbed b a groul) dlaOoct 
t)‘pe ADd that och has a dbtiact roaruKr Id which 
it u prodoced 

Therefore to the atKT'.e daaificaOoo of free 
lares of the cakaneas I would add ooe more tvpe, 
oamely fractures of the cDedal aod lateral proc 
cues ot the tuber cakaoei These fractures are a 
dlstloa t\‘pe takmg place In a detulte reftoo o( 



Fif T Approdmarka vftk p« tmwh fmn nft nUa 
bsD incut 


thecakaoeoi andtbej are produced In a dbtiact 
maniiCT nKPUgh practkallv Dothtef b to be 
foTUtd In the lilerature rtsarduif fractures of thb 
nature I would N-enture that they art nearlr u 
CDiDCDOC u the compresrtnn t>'pe and have an- 



FIf S. Eod-roolt vUb pfictfailly no —modify oDos Fit- 0- F>oranl cf:Tinttc bed tboto lot coc^*^*^* 
fonnitkci p oi poeti. 
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doubtedly been included under the latter h ead in g 
Fractures of the tuber calcanei are produced by 
the tubercular process of the heel b^g forcibly 
squecied laterally by some sudden blow which 
acts the same as if the heel were put mto a vise. 
This lateral pressure shears off pa^ of the lower 
portion of the tuber calcanei, which include either 
the medial or lateral process or both the Une of 
fracture place along the old cpipfajical line 
which separates the tuber calcanei from the bodv 
of the calcaneus in early life. 

EUBaYOLOOY 

The calcaneus has two centers of ossification, a 
primary and a secondary, and follows the general 
rule that where a bone has a secemdary center of 
oasibcation the primary center appears early In 
the case of the calcaneus the pnmaiy nucleus ap- 
pears during the sixth month oi fetal life and is the 
center of oeaification for the body of the bone. 

The secondary nucleus appears from the sev 
enth to the tenth year and nmns the posterior or 
tubercular portion of the calcaneus. Thliepiphy 
sis for the posterror portion of the cakaneus may 
include the entire posterwr end or only the lower 
two-thirds of the tuber calcanei. If the latter con 
ditlon prevails, the upper part of the tuberosity is 
ossified from the pnmoiy nucleus. The rest of the 
tuberosity, which also Includes the medial and 
lateral processes, is fonned from the secondary 
Tiudeus. The tubercular epiphyseal portion umtea 
with the mam body of the calcaneus during the 
thirteenth to the twentieth >'ear of life, the aver 
age being about the sixteenth year 

ANATOirV 

The calcaneus anatomically forms part of the 
longitudinal arch of the foot, the articulation with 
the cuboid forming the connection with the rest 
of the arch. Of the six surfaces of this bone the 
tuber calcanei forms the posterior pwrtion of the 
inferior and the entire portion of the postenor sur 
face the former including the medial and lateral 
procesae*. Of these two processes the medial ex 
lends the farther forward and is usually much 
wider than the lateral 

Three musdes ha\*e part of their origin from the 
anterior surface of the medial process of the tuber 
calcanei. Thej are the flexor dlgitorum brevis, 
abductor halluds, and the abductor dimd qolnti 
Ordmarilj, the bodj of the abductor digiti qulnti 
originates on the medial process of the tuber cal 
canei but in some rare Instances it originates cn 
lirclj from the lateral process of the tubCT cal 
canei Besides these thr« muscles, the long plan 
tar ligament has for its posterior attachment the 


under surface of the tuber calcanei. The posterior 
surface of the tuber calcanei is composed of a 
smooth upper portion a more or leas rough medial 
portion and a similar lower portion The upper 
portion is smooth and separated from the tendeno 
calcanei by a bursa. The middle portion forms the 
region for the attachment of the fibers of the 
tendo calcaneus and the fibers of the plantans 
muscle The lower part of the postenor region 
forms a smooth rounded surface over which Ilea 
the fatty portion of the heel The musdes whkh 
have their origin on the medial and lateral process 
of the tuber raJrnnw have the following function 
The flexor digitomra brevis draws the second 
phalanx of the second third fourth, and fifth toe 
planlarward The abductor hallucis draws the 
large toe lateral and planlarward The abductor 
digiti qnlntl draws the first phalanx of the small 
toe lateral and planlarward. 

In the act oi walking there Is a co-ordination of 
action between the foot and the toes The weight 
of the body first comes on the heel and is then 
transferred to the longitudmal and anterior arch 
of the foot and then to the toes. This co-ordinated 
action is the element that makes walking a 
smooth, onobstrocted, firm action and is markedly 
different from the awkward cumbersome and m 
convenient act seen m individuals with deformed 
feet or artifiaal limbs It will thus be seen that 
the flexor dlgitorum brevis abductor halluds and 
abductor digiU quinti arc muscle® which by their 
ongm on the medial and lateral process of the 
tuber calomel and their insertion on the under 
surface of the toes, have an important function to 
perform m the act of walking It ta, therefore, true 
that the medial and lateral processes have distinct 
muscular attachments and In fractures of these 
processes the tendency a for the musdes men 
tKraed to draw the fractured fragment antenor 
and downward and to act against complete ap 
prcadmation of the bones. 

While these fractures are not as serious as the 
more se\Tre comprtssioa Upe nevertheless due 
to the fact that the> take plw on the immediate 
weight bearing sarface of the hed, thw form a 
source of impairment which natur^y u m pro- 
portion to the results obtained end the period of 
disabflity may extend into months 

The extent of this Impairment fa dependent 
upon the amoimt of secondary callus formation 
and the effect upon the musdes described as en 
tenng into the function of walking This In turn 
a naturall) dependent upon the approximation of 
the fragments. This t>pe of fracture docs not 
necessitate an opemtiNt procedure to place the 
fragments in position, but it does demand that 
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the ingmenti be comptetriy AppradmAted And 
held fir^y In tliAt poAltioo, therwy learning the 
Accmdnn cmlhu IocTnAtk« And pwentlng a heel 
with nuikcd ciostonA. 

Bone Irregularities on the under rorfAce ol Ihe 
cilcADeus form a \'ei^ pafaiful t>'pc of diubQitr 
And HAtuiAll} the doser they Are to the we^nt 
bearing portion of this bone the mtore pAlnfol they 
beame 


ElxoAtoses Are prooe to Appeu on the uiider Aor 
fAce of the tuber CAiranei, doc to the great pre»- 
(ure And KoxidAiy irritation of the c^ui irhen 
the patient begins to walk About and pot hU 
weight opon the Injured beeL Irritation is the 
raoet common cause of exoatotis and it la more apt 
to occur in this region bccaaie thb portion of the 
anatomy Is esped^y sob^ to great pretsore 

Secxindary irritation In this region is often the 
CAUAativ’e factor of «TnsT1 ^mrs of bone running 
forward from t^ under nnface U the tuber cal 
canei They extend out Into tbe rnaade and fascia 
of the plantar rgpon. These fpori, if later in' 
]ur«di someticnei form an acquired or adventitious 
tvp^ of bom which csjisea pain when weight la 
placed on the foot 

Other cooditiocs which arc not In the fonn of 
ezoatoses, such as oatdtit and perioateitla, may 
also form m this region following fractures and 
becQOse vtry dlwhimg 

In the healing of fractures thou ts fonned be- 
twees the fractured ends of the bones a temporary 
or what b also called a provisbtial eallos. Thu 
callus, which Is anginally geiatlnoua, becomes 
carUlsgInous and later amalT centess of osdhca 
tion appear m thu region, and the tisaue then be 
comes a definite bony callus. 

The amount of thu tempacary caHos formation 
Is dependent opon the appraximatioci of the frac- 
tured fragments. If the fragments are dosely 
approxiraated there u very Utile provixlocial eallos 
formed, but if the approximation Is poor there la 
an e sc e salv e amounL This type of callas forma 
tion is alto termed ensbeathi^ calhta. There b a 
certain amount of ihrinktng and absorption of the 
callus as healing and oasmcatkia take place but 
a cooddciable amount of thbenUnsremama. espe- 
cially If the origtnil fragments haN-e not hm 
dosely appraxlmated. 

It U the secondary caUos which orblnates from 
the temporary or proriskmal caUos that b one of 
the causes of lack of motion in fractures Involvliig 
jomts, and It b thb oune type of cilhu whhf 
causes Irregularities b bcoe tiat results b pab 
and dbabUlty b fractures of the raVanent, espe 
dally where the Irregularitiei are present on the 
Heigh t bearing porti^ of the fooL 


When fractures arc dosdy appronmaled, very 
little secondary callas remaba. Under these con- 
(btioos there is very little dbpbccmgit lad the 
fragments are retorned dosely to their ooimal 
anatomical posbou Healing then takes pbr^ b 
a more direct manner SmalfUlands of bonepro- 
Uferate from the compact bone of the fragments 
and b> thu action there b fonned direct bony 
union. Thb latter tjpe, called definitive cr 
permanent calloa, b a direct bony ankc from the 
Dcgmnbg and does not go through the vanom 
stages of osaificatiDn as dcies a temporary callus. 

TTic tendency then b fractures of the tuberosi- 
uct of the caicADCos which bvalvt the medbl and 
lateral procesaea should be toward obtabing an 
absolute approximation of the fragmenta. Thh 
cm be accompluhed very nicely by applying some 
form of constant pres s ore to the region of the frac 
tore. Thu I have been able to do by bcorporat 
bg a soft rubber ball directly bto the cast The 
him ahould be of a soft nibbu type and ihoold be 
lam enough so that when Indented it wQl mold 
itself to the region of the heel where it U deshid 
that pftsaore be bftn^t to bear The ball should 
be allowed to press directly on the heel, no sheet 
wadding or stockinette being njpei Imposed be- 
tween the ball and the beeL The cast b tba 
formed over and around the ball and ihoold be 
applied hr^y in o^es that one mav bring pets- 
sure on the hall, which pfc na re then it tru»- 
feared to the bed The directioo of this nreuore 
ahould be txxh as will best milnuiln the fng 
menta. rrtsBore applied In this manner has no 
effect whatJoc\Tr on the tissues covering the heel 

In the cases desmfbctL the cast b dlowed to 
remam on the foot and lowo limb for 3 wteki 
when it b removed and light therapy and mu- 
aage instituted. At the end cf the fiiui week, the 
patient u allowed to bear socnc of hb weight » 
the heel and by the end of the eighth week ihccld 
be walking around In a normal manner 


COXCLOJICWS 

I Fractures of the tuber calcand Involving^ 

medial a^ lateral processes are a dutinct tjW 
pirodo ced in a dbtinct manner and should be by 
eluded b the cUasIfication of fractures of the cai- 
caneut as such. , 

a Ezcesslre callus formation b respoosIbiB W 
prolonged duabfUtles resulting from thb type " 
Inctore and can be prevented by absolote »p- 
prorimatioo of the fragments. _ ^ _ 
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prcMure is best applied by mcoroorating a »oft 
rubber boll m the cast In the regton oi the frac 
lure 
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mPFRTROPHIC INTESTINAL TUBERCULOSIS 

TetkeEdUcr I wish to draw your attenuoa loan 
error ia » paper HypertropbJe iDtcstioal Tubercu 
Icsls by Dt A. A. DavU which appeared In the 
llty Iiiae of SirtotiY Gtkecolooy akd OB^ret 
ucs page 9X3 The author quotes autiatics pre> 
•ented ^ \\arwiciL‘ where the error onginailv 
appeared. Scott* puhliihed statistic! oo tubercxilou 
of the appendix which Included an analyila of rasp 
appendectomies performed In the Montreal Genem 
Iloi^taL In these there were three Instances of 
tubercoloaU of the appendix, "ft arwick crronecauly 
presented these 3 cases as i 6 pet cent Instead of 
0.16 per cent Cakulaung the number of caecs on 
the basis of i 6 per cent, Davis conduded that there 
were ao cases of tubercoloui appendidlli instead of 
three in that series. Correction of this error will 
resuU fa a reduction of the total number which he 
report*. I have noted several other statistical error* 
in tVarwicks paper and have corrected these dis- 
crepanda in a report on this subject which b now In 
press Lotra P KAOtAW 

Brooklyn New York 

An. 5 <Dt 

Am. SvT* fiT 

DEMONSTRATION OF MALIGNANT TUMORS 

T^ticEJihr DunnrtheweekofSepteinbcri7to 
34 Dr Joseph C. Bloodgood and his assodatea will 
hold another of their d^onstration* on tumor* of 
bone and of the oral avity This jear the demon 
ilratlon will be hdd at the Maj^ower Hotel in 
W ashlugton where attmcthT rata and cooled room* 
willbeavaUible On Sundaj evening September 


there will be a conlercnce on the problem of pre 
operative and postoperativtlrradutlon On Monday 
a Lantcm slide demoostration of photomicrograph* 
will be held and each one preaent will be S^ven an 
opportunity to record his dlsguosU Tuesday 
Wednesday, and Thursday will Ire devoted to bone 
tumor*, and Friday and Saturday to tumors of the 
oral cavity Dr Bloodgood is aniJou* to attract to 
this demonstration as large a number aa posnble of 
pathologist* radlolo^ts turgecn* dentbta, and 
pbysidans Interested in the dia^osis and treatment 
of cancer in all stagta and the load condition* that 
pr eced e ameer TTsose who plan to attend these 
conferences are requested to communicate with Dr 
Bloodgxid and the hotel manager and to present 
cases by means of lanteni aUde*. 

These demonstrations have a high educational 
value and o 5 er an opportunity for the review of a 
masnve collection ot material and the exchange of 
opinion*. Recognition of the earir stages of the dlf 
ferent form* of cancer and a widely disseminated 
knowledge of effective methods of their treatment 
b a sine ijtu non for progress in the campaign against 
cancer and such demonstratioiis further these ends 
The Amencan College of Surgeons for a long time 
has been receiving record* of cases of bone tumors 
and other forms 0! cancer and ha* abundant evl 
denco of the necessity for such iuitrucUon, Eipe 
dally are these conferences commended to those who 
are on the staffs of the cancer dlnla which are 
being 10 widely organized under the guidance of the 
College for it U to these that the greatest oppor 
tunlty will be offered of seeing large numbws of 
such cases, and on them will rat the grealat re 
apon*ibfljt> for their recognition and treatment. 

Bowuak C. rinw vii 
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( \NCER OF THE COLON 
AND RECTUM 

C ARCrNOM\T\ aniirig in the large 
bowel ha^■e a reUtivelv low degree of 
□u]ign4Lnc> &Io«t neb cancen occur 
in the dutal colon and a striklog majority of 
them, are found in the dgmold and rectum 
69 p>cr cent In our senei This eectwri of the 
Large Intcftbe is lets rich m lymphatics thjin 
the proximal colon and lerKis Itself rrdl to 
complete surgical removaL Carcinomata of 
the agmoid arc often of the annular con 
itnctlng are slow in growth and pro- 

duce reasonably early evidence of their 
presence Cardoomata of the rectum are 
frequently degenerated adenomata The ade- 
noma of low malignancy con be diagnosed 
early and eaafly if attention be paid to the 
often trivial but definite symptoms whldi it 
presents. 

The five year end results following radical 
surgery for cancer of the colon and rectum 
are sorprlaingiy encouraging Vie reported 
at the meetmg of the Amencan Cobq^e of 
Surgeons in October 1933 that j4 per cent 
of our patients subjected to mdical surgical 


procedures to remove cancers of the colon 
and rectum are alU'e and well 5 yean after 
operation. Other cUnlcs have reported even 
better results. 

If we didde the malignant leskmi of the 
Urge bowel into two groups, one affecting the 
proximal colon and the other the distal colon, 
there arc noted In each group certain da- 
Unctlvc features which are doubtless attrib- 
utable to the functions of the affected peg 
menta. 

>fuch of the time the proximal colon con- 
uJnsUquid faxes, thus the growth of organUms 
of high \nrulence b encouraged. Also flmd 
absorption takes place in thb segment of the 
colon Because thb segment of the bowel 
carries the liquid ftects, few sjTDptoms of an 
obstnjctlvT character are found here, but 
because ol the fluid absorption the nch 
lymphatic supply and the amount of torua 
p res ent in thb segment of the colon high 
degrees ol secondary are often asso- 

ciated with cancerous lesions here. For tha 
reason all petieots suffering from an unei 
plained secondary amemla should be carefuDy 
studied for the possible presence of an un 
diagnosed caronoma of the proximal colon 

These lame features, the presence of Equid 
faxes and of organisms of high virulence, add 
greatly to the risks involved in operation upon 
thb portion of the colon because there u 
always the danger of peritoneal contamlna 
tlon To overeome thb danger we hs''^ 
utflixed a method, which was described in tlui 
journal’ of excising the right colon by * 
MIkuUca plan of approximating the remain- 

L»4«7 rn»k H. latcllM ti tl« 

OjMC A. OM «j br e )-»Jt 
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Ing ileum to the remiumng transverse colon 
This procedure has practically eliminated the 
danger of pentomtis- 

Because of the solid character of the con 
tents of the distal segment of the colon, the 
symptoms associated with caremoma of this 
segment, cspeaally of the lower portion, re 
semble closely those of mechanical obstnic 
tion In the early stages of the caranoma, 
secondar> amama may be absent because of 
the fact that this the distal portion of the 
colon Is by nature a storage segment and the 
ftcces contained in It ore solid, the fluids 
already having been extracted from them in 
the pr onmfll colon Thus media favorable 
for the propagation of organisms ace lacking 
Moreover the scarcity of lymphatics at this 
level of the colon helps to prevent the devd 
opment of aniemia 

It 18 desirable to realize that the textbook 
feature — alternating diarrhcca and oonstipa 
non— is too rarely absent and too often an 
cvndencc of a late lesion to make its presence 
of dependable value in the diagnosis of these 
Icskma In a senes of one hundred consecutive 
cases of carcinoma of the colon in our chnic 
studied to determine the value of rhu point, 
alternating dianhcea and constipation oc 
curred in but 8 per cent of the cases 

Rectal carcinoma occurs so unobtiusivelj 
that any suspickiui •ymptoms such as un 
usual sensations in the rectum, the occurrence 
of haemorrhoids, or the passage of blood, 
should make one investigate such events 
early and thoroughiv 

Digital eiaminatiotis of the rectum are so 
often rqiugnant to the pauent and the 
examiner that they are frequently neglected, 
in the diagnosis of abdominal Icsons of a 
surgical character no single examination is of 
greater value than thorough and adequate 
rectal examination and perhajjt no step in 
the examination Is more often omitted 


To mcrease the percentage of cures in can 
cer of the colon and rectum the lesions must 
be discovered earher ITus involves the more 
frequent employment of bismuth enemata 
In any patient with an alteration of colomc 
function, bismuth enemata must be given — 
biomuth by mouth should never be given as 
a preliminary diagnostic measure because of 
the danger of produong complete obstruction 
In any patient niamfesting unusual rectal 
Qrmptoms — the passage of blood the pres- 
ence of hmmorrboids — digital and sigmoido 
scopic examinations must be made and 
bismuth enemata given 

From a surgical point of view, caranoma 
of the ooloQ and rectum offers great hope of 
cure provided diagnosis is made early There 
fore os the sgns of its presence in the eariy 
stages are so silent and as negative findings 
are often reported alter thorough exaroina 
tloQs It behooves patients to submit to 
complete examinations upon only suspiooua 
evidence of the possible presence of cancer 
The pnee of a higher percentage of cures for 
this lesion hes m the wdlmgncss of the 
patient to submit to digital and sigmoidoscopic 
examination and bismuth enemata 

Frakk H- Iahet 

LI\^ FUNCTION AND 
'hWEK DEATHS" 

I N ^ite of the tremendous amount of work 
that has been done m the attempt to in 
terpret the functions of the hver it still 
mnams chemically an organ of great mystery 
The vanous tests of hver function are directed 
at one aspect of liver physiology and no test 
or a series of teats indicates with satisfactory 
certainty just what will be the biotic response 
of the liv-er to surgical mtcrvention 
Tests of the excretory function of the hv'er 
such as the ictenc index urobflm in the unne 
and the dye tests such as phcnoltctrachlor 
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phthaJeln or bromsulphthalein art useful both 
diognoitlcally and as a basis for a. dlnlcal ciU 
raation of sonw phase of Ihtr capacity Teita 
fuch as the galactose tolerance arc also vain 
able ai Indicating the part played by the liver 
In carbohydrate metabolism whfle tcita dl 
rected at the Intermediate products of proton 
mctabolnm lach as the tutrogen partltioQ of 
the blood and of the urine are mdeed valu 
able m regard to this aspect of liver phyaiology 
but are insuffiaent to ansvret the question as 
to what win bo the physiologic response of the 
liver m the event that a laparotomy is per 
formed 

From time to time \anoui contributions 
have been made in medical and surgical Jour 
nsls with regard to this Important quesUem 
The effect of a concomitant and associated 
jaundice adds a complicating factor to gaJQ 
bladder surgery of iremendoui Importance 
Irrespective os to the type or cause of the 
jaun^ce, the penuaous efect of an icterus 
upon the adequacy of liver function la one 
that u known to ah clinidans 

From time Immemorial coma and liver dls- 
case have been associated In the minds of ch 
niaini, and not Infrequently the surgeon has 
had an Inexplicable death following rather 
simple gall bladder surgery and has been un 
able to comprehend either the cause of the 
mortality or the mechanism of its production 
It has been the impresaloa in the minds of sur 
geons that these obscure and inexplicable mor 
talitie* were In some way associated with dtber 
a failure of the bver to ererose Its normal and 
adequate protective function or that as a re 
suit of anssthesio, trauma absorption hjcnwr 
rhage and disturbed intrahepatlc phyilolog) 
the protection ordinarily afforded by the liver 
was Inadequate 

For convenience a number of surgeons have 
grouped these chemical deaths under the gen 
eric term 'llier deaths. This Is not a good 


designation and Its only merit b for conven 
lence of discuaslon The most common tjrpe 
of chemical or so called h\'er deaths have been 
those a«ociated with hj’perpyrexia and coma 
The operation has been one of relatively sun 
plo technical performance In a patient whose 
general metabolbm was considered satbfac 
tor> before operatiofi and in whom adequate 
renal function had been determined Almost 
immediately from the time of operation there 
b a continuous ascending temperature with 
a rapidly developing lethargy stupor and 
coma and death terminates the picture b 
from 18 to 36 hours. A second type some 
what less frequent than the first occurs b 
patient* who have had an operation for the 
relief of obstructive Jaundice and b the course 
of a retber normal convalescence and about 
the fourth or fifth day end In the presence of 
a constantly diminishing jaundice as bdicated 
by the icteric bdei they slowly peas bto a 
stupor and coma end the exodus b In 00 way 
dceiimllar f rom the chohcmic death that occurs 
In unrel]e\‘ed obstructive jaandJee A third 
type perhaps U associated with tomo unre* 
luted kidney pathology for anurb b a factor 
in the tenninal picture Previous to opera 
tion these patients ha\'e had what was con- 
sidered normal renal function and no qucstXB 
was in the mind of the surgeon as to the com 
petency of the kidney to cany on Its funetton 
in the presence of an operative btervenlkm. 
Forty-eight hours after an operation on the 
gall bladder or common duct the patient quite 
rapidly presents the picture not dlis inin *r 
from shock, with cold clammy sUn gradusl 
failure In water ellmlnatioo and a nse b the 
urea nitrogen The unnary output becomes 
}e« and less and a mild delirium develops 
with Increased frequency of pulse and tem- 
perature and finally coma and death. These 
patients were not jaundiced either befoct oc 
after operatloe and there b a dbtbct inter 
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vil of apparenUj nonnal poetopcratjvc con 
duct of from 24 to 36 boun betuvcen the 
operation and the onset of the tcnnlnsJ dm 
ical picture 

Whether these three type* ere dmictl enU 
ties or not 15 not unporunt at the present 
time They serve as mdications or examples 
of a complex chemical problem pretented to 
gall bladder eurgeont. It U a natural cipecta 
tion that, with an inoease in our knowledge 
of the physiology of the hvar certain labora- 
tory test* 1101} be made available that will 
mdicate what vre may i^seat of as the vital 
reaction of the liver to r^ienaUve trauma 


There are many phases of these groups of 
deaths that suggest basically a disturbed pro- 
tem mef-harusm From time to tune we have 
observ’cd rather disturbmg degrees of lethargy 
and mild stupor following operations where 
ihtn ha* been extensive denudation of pen 
toneal surface* and have n^tly or wronglv 
attributed this postoperative condition to the 
absorption of varying amount* of altered pen 
toneal secretion Tlie entire subject of Uver 
reqjonsc and chemical deaths is one of mtn 
gumg interest a* it offers ample opportumty 
for chnical reaearch and aatute rUmcal judg 
ment. Chas Gokdon Hfvi) 



MEMOIRS 


CHARLES DANIEL LOCKWOOD 

I F I were uted to mentkra one of the most beloved versatile and prodactive 
o{ contemporary aurgeons, I vrmJd think immediately of Charica Darnel 
Lockwood When he died on June n 193a after a few dayi’ Illncas with cry 
sipelav the Pacific Coast end the entire Weal lost an cmtUanding figure who by 
his splendid surgical obQlty his radiant personality and hU great and unwrifish 
service to mankind had carved his name Indeiibiy on the hearts of tboimnds oi 
people 

Dr Lockwood was bom In Effin^sm, Tlluioli January aa 1868 Hli father 
John H Lockwood in hb young manhood was a Methodist circuit nder who 
whfie carrying on his arduous mimsterul duties met and married Ruth Locke In 
1858 Eleroi children were bom to them This pioneer preacher served three 
years as a chaplain in the Union Army during the CtvD War after which he took 
up a soldier s homestead in Kansas and founded the Kansas Wesleyan Unis'emty 
at Salina, Kanm, 

During the period of reconstructkiti immediatel) following the war Charies 
Lockwood recaved his first Unprcsskwi of the seamy »de of bfe in K.an.VLS and U 
was at this time that be and his brothers sought to relieve their father as much as 
possible of tbdc support 

The Lockwood family in spite of its hardships and privations, was a very 
happy and }oUy one The tDotber Industrious, cheerful witty and lovaUe was a 
fit mate to her vigorous, forthright and considerate husband- Unselfishness, devo- 
tion and sincere rdlgion ran through this typical hFidwest American family like 
beautiful threads of gold Indeed, no better background was needed to develop 
the sterling qualities which carried Charies to distinction and gallant leadership 
both in his pTofeasloii and In his community Even as a boy be was diftmgulsbed 
by an exuberance of ^nt a Urdeaa energy and an unswerving ambitioii. He en 
joyed all sports, porticulariy ewimmmg stating and horse beck riding in which 
be cralled- 

At the age of twelve he determined to b ecome a doctor Thus, in 1890 be en- 
tered the libersl Arts College of Northwestern University preparatory to study 
Ing medldne. He completed his course in 1893 whereupon he entered the medical 
department in the same university from which he was graduated In 1S96 He 
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secured an mtemeship m the Cook County Hospital for one year and then became 
an assistant instructor in surgery for the next two years 

In i8q 8 he mamed Miss Clara M Sanford who was studying in the Dlmois 
Training School for Nurses She became deeply interested in his work and 
throughout his life was a devoted helpmate and comrade m all his profeasioual 
endeavors and aduevements Both were keenly absorbed m elevating the stand 
ards of education for nurset For over thirty j^ars he was active as a teacher in 
the Pasadena Training School for Nurse* and for a number of years he had mam 
tamed the Lockwood Scholarship for Nurse* In collaboration with Mrs Lock 
wood he wrote a textbook on Surgical Technique for Nurses, which was published 
m iQji Just a few weeks before he died he discussed this book with me and his 
kind and quiet eyes gleamed as he told roe of hia rest for the work, and his com 
plete satisfaction m a task well done 

Aa he began to achieve success m his profession he became the stay and bid 
wark of his parents through thar declining years. Later his many brothers and 
sisters at one time or another were wont to come to him for sympathy or finanaal 
aid and m his kindness and generosity he found pleasure in asaistmg them 
It 18 easy to trace the upward march of his professional career Always the 
senous student ever atnvmg to mcrease his scientific knowledge which was to 
equip himself for his surgical reaponaibihties, we find biro in the vanguard of 
activities m his profession. 

His contributions to surgical hterature arc numerous and varied and reveal 
his assiduity, veraatUity and consaenhouaneM I have collected thirty five of 
his monographs, which arc very creditable contributions to abdominal thoracic, 
plastic, urologic, neurosurgery and general sur^ry 

In organized mcdicme and saentific associations he always played an active 
part His wide surgical espenence his case m the discussion of a subject his m 
Date gentility and kindly digmty soon made his leadership recognized nationally 
and he was honored by many soaetics He was one of the founders and the first 
president of the Pacific Coast Surgical Assoaation a past president of the West 
cm Surgical Assoaation and a member of many other scientific bodies mcluding 
the Amencan College of Surgeons In recent years he had become very much in 
tereated m thoriac surgery and as an enthusiastic member of the Amencan 
SoQety for Thoraac Surgery he had done much to widen this new domam 
His heroic and patnotic service during the World War is worthy of emphasis 
At that tune although in his fiftieth year he was among the first to volunteer and 
enlist He orgamied the Red Cross Ambulance Company No i in Allentown 
PennsyU'ama and was sent overseas in dmrge of it On arriving m France be 
organfied and commanded the Pontanazen Hospital at Brest and was later sent 
to the Western Front in charge of a Mobile Surgical Unit Team i Here his team 
performed as he later reported 500 operation* for battle casualties He and his 
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team were commended by General Pershing for gallant service and courage shown 
under sheD fire 

It was there on the Wcatem Front that I first bad the privilege of meeting and 
knowing hnn and as be and I were sent forward together oo the same orders, we 
soon became comrades-In-anni- I ahall never forget those epoch making and 
nerve-wracking dayal When we reported to the chief surgeon he looked at I>r 
Lockwood 1 already ailvery gray Kwtr and immediately said to him llapr 
Lockwood I believe that the arduous duties at the front wflJ be too much for >'oa 
and I think It would be better to have you assigned to duty in one of the baie 
hospitals.'’ A less courageous mac would have been fully satisfied with such an 
assignment but not I.ockwood His one absorbing ambition at that time was to 
be m the very thick of the fight and whfle he reassured the chief surgeon of his 
abihtj to meet the re^nsibllides the btter was not easil> persuaded However 
Lockwood t eamestnesa, enthusiasm and ea ge m ea a won him over and be was 
allowed to continue with me- I have alcpt In open barracka with him I have seen 
him under the most trying conditiona and never once did he flinch from duty nor 
consult his own convenience and comfort when a taik was to be performed. 

His undying teal and enthusiasm again art revealed in his acceptance of an 
mvitatxin extended to him In 1937 by Sir Wilfred Grtn/dl to come to Labrador 
There be spent ax weeks operating, treating and examining cases. 

During the years foQowing the war he psrticapated in various avic activities 
and became a leader in the ranks of the American Legion His activity wu 
responaible in a large measure for the finaodeg of the construction of the present 
\merican Legkia building la Pasadena. On last Memorial Day be served as 
chairman of the program committee and paid special tribute to the soldier dead. 

Scarcely a fortnight later he joined their ranks. His death caused the most 
profound and widespread sorrow None mourned his death more sincerely than 
the poor of his community to whom he always had been a true friend. His funeral 
was a most impressive and beautifal mamfestabon of the high pubhc regard in 
nhich be was held In their attendance at his last ntes his coUeaguea friends and 
admirers expressed their esteem for and love of this great surgeon dvic leader 
and zealoot patoot 

One observes m the career of Charles D Ix>ckwood an epitome of the blessings 
of a full life — a life characterised to the end by md sincerity unsdfiih- 

neai and restraint energy and productivity I know of no one In our professioo 
who was given so completely to simple living and to high ihtnHng One can see 
by his life as 000 could see by his face the reflection of his mind — a mind whose 
every thought was devetted to the highest humanitarian 1110111*68 and to all the 
rcqmrcmenti of a higher dvic duty Such a life is indeed worthy of emulation 
by all American surgeons, Emas LoaKororoN Giicmeit 
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N O member of the meditail profmitra Is better 
quslified th*n Franklin H, Martin to write 
i. worth while aulobto«r«phy ^ From the 
very beginning of hii long and busy life there were 
incidents worth recording which unmistakably fore 
caated the figure ho became In later >'ears. In the 
first place he has lived, through the most interesting 
of tu pieriods of xoedidne and has had a Ubcrai 
share in making modem sargery what it is today 
Few men have had the opportumty to know per 
sonally and dalm as loyal friends »o many of the 
leaders in saentlfic thought and endeavor through* 
out the world- 

The daji of great adventure are thought by some 
to have ^ed bnt to such a man as trankifai H- 
hfardn» life itself is a great adventurej and one 
which his buoyant spirit undertook with voyous im 
concern for anything but living the diBy Ufe cleanly 
completely and honeatiy And this great adventure 
has been one Ur di&erent from real or 

imaged evils it has been Urgely Ea».king good 
things where there have been few thina before and 
improving these things that were and yet were not 
perfect. 

Dr Martin s Ufe b so folly set forth snd with 
such instinctive artistic pleasure in his autobiog 
raphy that we need not do more than call attention 
here not me«ly to Its infinite variety but more 
eapedall\ to the unaffected courage vdth whidi be 
met conditions as tbty came. Conspicuous by Its 
absence in the book b any note of com^diint, or 
an> indication even that the writer felt be waa called 
upon to endure great hardsMpt In makhig bricks or 
teaching school It all came u a part of the job U 
was all enjoyed It all ter\’ed literally to feed the 
man 

This autobiogranhy wiU naturally appeal to phy-sl 
mans espedalij those who have labored with him 
bnt it will hatt a wider interest to the public by 
reason of Its Ulcxary merit the deli^tfnl details of 
borne life on the fmntier the dogged perseverance 
and resemreefubseas of a \-oungster who accepted life 
dieerfuli\ and did his best whether the task was 
lumSng as haodia or makin* bricks. The slorj of 
his life as a teacher InvesUgator oemtributor to 
medical literature organkcr and leader of men Is 
simpiv told his work and dose associations with the 
men who directed the politlcd and ndliUrv destlides 
of the World War makes an extrcmel\ (nteresUng 
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and authoritative addition to the history of this 
period. 

All of America knows what this man has meant 
not merti) to the profession but to the social im 
provement of b« gcneratioii FraukJm H Martin 
founded and esUblubed the greatest targicaj jour 
nal, conceived the needs of post-graduate instruc 
tkm, and organlncd the Cliidcal Congreas of Sur 
Rcons of No^ America, appreciated the demands 
for impro\ed hospital service and higher quaiifica 
tiona for those practiced surgery and orgamied 
the American College of Surgeons Either one of 
these accomplishtoent* might have satisfied the most 
amblllouB man but this tireless worker persistent 
dreamer and ioyai champion of profeasioDal ideals 
still cames on. It would be a tnte sa>’iBg in view 
of the record wMch ia given In the pages of this 
fascinating autobiogTaphy to remark that no task 
seemed mean to Franklin hlartin it is simple justice 
to say that he has proved that no taak wu too 
peat, and. as we read the pam. the patience bomao 
undlntess, and courage of the boy and the rnsn are 
made to ahloe forth unmistakably 

C JcrrMcuaa 


AMERICAN phyriaans and lorpons have long 
^ recogniied the need of an auUjorltative com 
prebensive work on tbe practice of obstetrics and 
gynecologj'* Tbe ap^rance of the first two vol 
nmea* wsrrants the obamsition that aueb a work, 
representing the best practice In America, is an 
actualaW uch section is a monopaph by an an 
tiority In tbe field discussed and but few publica 
tiona of American medidne have shown such cartful 
editing with so high a degree of correlation. 

A perusal of Volume ll cannot fall to impress the 
reader with tbe utility of the subject matter for 
both the pnerai practitioner and the speciaiist “nie 
sdent* ofobatetrics and gynecology his been placed 
boldly- in the foreground while at tbe same time 
practical procedures time tested and known to be 
effective form the pound work Oliver Wendell 
Hdmes once u(d ‘It Is useful to have science in 
an upaUlrs room just so long as there is plenty of 
common sense on the ground floor ” U U safe to 
M\ that but few mcdioLl publications with so strong 
a cUitfcal emphasis have set forth *o large a proper 
lion of original worL A high percentage of the 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


■Qthon are emioenl HIntnl Inreatlsaton and the 
anwunt of Dew material, hitherto oopabliihcd lo 
book form h nmuually larje. 

\ohime U openi with a arefaUr atudkd mooo* 
graph by Chaiie* B Reed and William Sefbtn on 
" from Contracted PdYi*. Edmund Piper 

Inma Anomallei of the Paiaengcr preaenti a bank 
and refrtahinr treadac cm thh tah}ei^ He haa care- 
fully fummarBcd the vlcwa of the leaderi in mid 
wlfery detaHkig Ma own painstaking procedoits 
with great modesty Benjamin P Watson preseota 
an epoch-making monograph on Posperal Infcc 
lion and Thrombophlebltia.' He writca from a broad 
academic and dlniral cxperkDce first lo a well 
known Canadian medical school, then at the Unl- 
venitY of Edinburgh and now at the Sloane Mater 
nltv Hb prcsoititkm b schcibTir thorcrugh, and 
CDodnilYe William C Danforthcontnbutea aaala- 
able chapter on the Fortxpa Maoy of the illus- 
tratkms used are orlghtai and add greatly to a dear 
uDdentaodlng of the exact and spedhe procedorea 
deacribed Two of the moat Important chaptcia In 
the volume are Gcmorrheal EMsease of the Ponale 
Cenltalia, bv the editor Arthur FL Cortb, and 
Syphllb tn Women br George Gellhom. The 
former preaerti many new viesri *Ith rare daiitr 
and dlrwtoeaa and the Utter repres en ts a Ufedme 
itudv by eo eminent anthoritr In the chapter en 
titled The Cellulltb Group the editor Dr Cords, 
dbeuaaea the mecnlockal aspeoti of puerperal in- 
fection, correudfig *Tth ana supplanentlng Dr 
Watson a admirable chapter Norman MIUv the 
nea head of the department of obat etr i o and pme 
cology at the Univeraity of klkhhpo, protege and 
dUdniubbed pupil of the beloved Reobm Petason. 
contflMtei a valuable ch^ter on Noospedfic 
Infectloni James Robert Goi>dall.kDO«Q through- 
out the adentihc world for hb weirk on the ovary 
contributes the chapter on Tnmora of the Ovary 


It b safe to say that no one could have presented 
tbb difficult and complicated aobjcct more eSec 
tHely The chapter on “Cardnoina of the Cerdi 
presented by Kul H. MartsloS contains a rnhw of 
infonnatloQ on thb Important inbject. In a footnote 
Dr Martilod makes cpradoua mention of the 
anoQ of the editor Tumon of the Faliopfan Tobes. 

Llgamesti, and Pelvic Cellular Hanes u presented 
by the heu of the department of obctetrici cod 
gynecology of the Dnlveriity of Oregon Medical 
School. In thb Important article Dr W ttHns has 
dsDOOStrated hb ability as a fti-r ud forcefnl 
writer 

It b a matter of deep regr e t that WUham P 
Graves, brilllaot writer a^ teacher ffid not torvive 
to see hb unique chapter on “Uterine klycmata 
(Fibroids) In print. The beautiful tUustratioiB 
drawn by Dr Graves add greatly to the vihie of 
the ardcie. Dr Graves cient the better portion of 
a year on thb Important chapter and fdt a juirifiihfe 
acnac of pride in hb actomplbhmaiL In conneetke 
with the lamented death of Dr Graves, itadents of 
obatetrio and gynecology will note the abacnce cf 
coDtribotloQt by two men whose work has brooght 
dbtlncdon to AmericaD obatetrics and emeetjo^ 
The recent passing of J Whltrldge Ivulluns, of 
Baltimore, and of John Polak, of Brooklyn, pre- 
vented the bdoikm of planned cootribotioBs troa 
their peita 

Finally mentbo must be made of the dehgblfal 
chatty” chapter eoUtled "Hbtory of kmerieii 
Cynecotofy a BriefOTitli« byHowardKefly Di 
Rellr preaenti as inllmate vW of tbe rbe m 
ptogreaa of gynecokicy In Mserlo, In moat of abkk 
oe has been an active participant 

The publbbers are to be congratobted op<« the 
onusnal eacellence of the lUnstTatioDS, the tiw 
legible trpograpby and the attractive male-np ef 
the volume. lamw S Cima 


BOOKS RECEIVED 


Books mmu i tia ackDOwiedged lu thb dspartmeot 
and Kch acknowicdfQeiit most be ngarded as a soffidoit 
return for tbe coortety o( th« sender Sebetbes wID bs 
made for review la the lolemti of our readen and as 
apace peneui 

LNona DEL Foxno DC OnravAoAi iJi Vorcsoc 
ut ByDr J 11 Eegduo Caracas, V aruaneb lityllp- 
d»l Coroerdo, ojj 

Umitiilly CoUffc Ho^taL Rtvoai ow RADfO- 
THasAVY foa igjs By Cwesda HJiec, ILB , B S. 
BSc, DlIRE aod RoWn POcher 11 S- FJtOS 
IIJLCJ* Lenicn Jobs Bala, Scoa k Daoleam, 1015. 

Hisiuar ajq> Sorraca Book or Otekcveimc S uatias i 
By EdfU II Bkk. 11 A-, U J) New York The Bc^tal 
for Tcint Elbeases, oij. 

Tax Cowraco. os FooraAU. Isijiraiza. By lUrria ADen 
Stewoa, 11 D , and Winthrop U igan Pbdp a, 11 D 
New ode A. ^ Barnes and CcopaOT 953 

Tin. OnaATTva Broat 01 Curr Puat* By Gcecfc 
1 ] Dorrance, II D F-AtS. As^stedWEnayatShbasy 
D D S FWhdeiphb and L codMi W B Sanadera, 033 

OvKtccTuwn OrtmATOrae. aded By Etad Hartmum. 
Pans Masson et Cte, lou 


FaACTvaxs ByPaulB llagmwocLlI D HiflaJek**, 
11 oalxcal. London J B UppIacoU Cengmor 19.33. 

OaaATTvi Scacaar Tm AsooHor ajcd Rsctu* Bt 
D r Itardn Khwinev Aatbodsed Tn nab Hon by L & 
RsTcfin, B S., ILD Fhlbdelplib and Lewdoo. J B 
Upefnenit Cospasy 1933. _ , _ 

IdCBKaxStTaoicAtllciwoaaArai. Ed 3 udbyGG<wti»- 
Taytor OJJl,lLA F R.C 8. Scaonr oriHiTaoaiJ 
Br T Holmes Sritora, 11 Ch-, M A. {Oa* ) TS-C a 
(Eng) Loedooi CoostalJe and Co , lud __ 

Tm SrcaiT ov Pwnjw T Tw Br Dr Painar FiadbT 
Canbn Qty New York Doobkiy Dcnaa k CojiW 
IHsxaxis or i-ar NtavDcra Sii'ojl By W 
Bialn, M.A DOL (OxonJ FJl CP (Lewd) Lood*. 
Oriord Unlveislty PrwB, 1933 

Tki TwraaD Olaxoi iTaCrmnsraT SJro 
By Qsuies Rnhct Hartwtiai, II A Hi D F K S 

Lota km i Oriord Unlranhy Piesa, 1033- 

llraauHJTx OirmoirvAJcm n Estcwj Polxk**'^ 
IwTiLTaArA. By Prof. K. W Wbhnjewsky _ 

Orwicccoov soa Nuasas By Ceorie GeEbw^ it 
r\CS sdrevandenLed Ptikde tpkb sod L*” 
W B Sanndeia Co, 93^ 
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PRELBnNARY PROGRAM FOR THE CLINICAL CONGRESS IN CHICAGO 

CTMnS ytv tit Amcncta CoUtgt of SorgtODi found on •nother pose G) » tynipoMum on tht 


I celebmc* it» twentieth «mlvemry— the 
fir»t ConvTjcation having been held m Qu 
dgo m Novtn^)a: 1913 In celdMrAtwn oI tlu» 
anm\‘emfy the ftireeans of Chicago will pf£»cnt 
for the twent> thud atmuad Clinical CongreM of 
the Amcnain College of Surfeocu, OcUAxr 9-13 
a program of cluruca and dmootUatkina is the 
hospitals and medicfll achooli that will prov'idc a 
complete ahowing of dimad acUvitie* in all de 
partmenU of iurger> In thb great medical center 
A preliiiunar) achedole of c^eratli’e dmka and 
(kmonstfauooa, u pcepored by the Committee on 
Arrangementa u presented m the following pages. 
It wilt be noted that cUnici are scheduled to bttlo 
at i D clock on the afternoon of Monday Odemr 
9 continuing through the four following dava 
with Kssiooa both morning and aftemooei 

The furgeona 0/ Chic^ are keenly mterated 
to outdo all preiioui efiorta, and in makmg lU 
plans the Committee has the hearty co-operation 
of the cliniciana in the medical Bchool* more 
than fiiU hospitals that will perliapale m the 
cJjnicai program. 

TTie dmical program contains many featurea 
of ipeaal Interest including (1) Cancer dmica 
danonilraling the treatment caiicer cases by 
sorgen radium and \ ra> (3) fracture dimea 
where modem methods In the treatment of frac 
turea will be demonstrated riintri m trau 
matic sureeiy demonstrating the nerrer methods 
oi rehabditatxm by surger> and phyabtherap> 
of pollenls Injured m Industnal automiAiBe arrf 
other acenfenU. 

Speotil features of the general program for the 
Congress Include (i) A conference on fractures on 
Tuelda^ afternoon arranged b\ the College Com 
mlttee on the Treatment of Fractures (s) a 
ymposminon ihccoribihtj of cancer on ^\edDe^ 
tK\ afternoon the progiam for which will be 


teaching of surgery and the surgical ^Dcaalties 
on Thursday aftemocai foUowmg the annu a l 
meeung (4) a siYmpoaium on urological surgery 
on Friday monilng the program for which ap- 
pears on another page (5) a s>Topoiium unt^ 
the auspices of the Board on Industrial Medicine 
and Traumaik Surgtrj on Fnday afternoon (6) 
a daflv exhibition of surgical motion picture 61ms 
both sound and silent. 

Two sub-coanimltee# bay't been appointed to 
supenise the program for the sections on surgery 
of the eye ear noee and throat as follows 
Oi^thalc^ofly— Harry S Cradle chairman 
TtiomasD Allen E Findlay Sanford GtSoitl 
Otolaryngol^*— Joseph Bcti diairman Austin 
A Hayd^ Edward P NorcToaa,S J Pearlman 
The recwnioendaticns of these committees insure 
a worth-while program of dmics and soenuhe 
sessions for all thoee mterested m these spedaltiet. 

EVrVTNO UEETTKCS 

A preliminary outline of the programs for a 
acrtei of 6vt e^■cmng mretings to be held m the 
ballroom of the Steims Hoteh as arranged bj 
the Central Eiecuti\*c Committee of the Con 
gresa will he found 00 a following page 

At the preaidential meeting on Monday eve 
ning at which the president-eiect Dr WTUiam D 
Hagord of Nashvtlk Term, a to be maugu 
ratffl a number of distinjnnihfd \TSitiag surgeons 
from foreign coontrtea wdl be presents Among 
tho*e who have Indicated their intention of bang 
present are Dr Loreru Boehler Menna Prof Dr 
Eugm Kisch, Graefmbeig Bohemia ^ G L. 
Keynes, London AJr Adams A AfcConnell 
Dublm Ireland Prof NIssen Berlin Germany 
Prof Dr W'oJfeangRosenthal Leipng Germam 
Prof H Beckwith UTutchouse Birmingham 
England. The annual John B himphy cmiKin 
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b *ui«r> The Story of u. Motcr Surgeon, to 
be deUvcred b\ Dr Lojtl Davii ol Chicago will 
be another feature of thU Kssion. 

At the annual ConNTKatkm of the College on 
Friday evening at which the io\3 ctaai will be 
recehTd into FcUovrihm In the College, the 
FeUowihrp addrtii will be deilvered bj Robert 
Maynard Ilutchira, AM LL D proident of 
the UnlvenitN of Chicago and the prealdenlial 
addreia by Dr UTUfaim D IlagganL 
Programi are being preparM for acaaona on 
Tocaday and Thuraday everunp at the Stevena 
Hotd at which papen and diacusksti will deal 
with aubjecta of ipedal intereat to ophlhal 
mologlsU and otolaryngologiiti. 

ayuponuM CAi-cta la cubable 
E minent aurgeons of wide experience In varied 
fielda of aorglcal practice and repretentlng all 
perta of the Unlteo States and C-artada wOl con- 
tribute to this aymponum to be held In tbo hall- 
rocm of the Stevena Hotel on Wedneadav after 
noon at a 30 pr e aentlnt rqwrti aa to caaea of 
cancer cured for a period of five yean or longer 
AiDOQg thoK participating in the rvmpocmm are 
the foUonng 

Rourr B Gixsncoa, U D Rodoo o| 

C a matnf t 00 the Tranut of iUbfum Dt«aaet. 
praUmc 

Gttetal Subject of Csrabtht^ of Caacer raxAirt FL 
aiAXtoi il D Dmetoe Geural 
Cancer u as Anenable I>iseue « A Doiaa, 

li D Ookkod. Calif 

Gesenl Caas of Fm \e« Otra lem Anta, kl D 
LoowrilU, Ry Feaka R Boian at D AUantA. 
Ga FxJBJcajcK \ Coura, kl D Aaa Arbor aiidL 

C m JoCEPB OauJoam at D , Salt Lak* Clt7 
tab CvETAUXB tACKKr* U D PbUadetphSa 
Cbakus C Luvd, U D Bostoo Dimos B. rmr 
ru, at D Phikdelphkj Eu-ocxi II Pool, kl D 
aiaj Jon A Vnro^aiD New ^ork AiaoM R. 
RtLOou, it D San Fraackco. 

CaaccT of tbe Drcaat klALTEUi B Ciomw. )( D St 
Loeua, E STAuJtmn^I D Rochester itmn Jameb 
atcoaoc aiAioii, ai b BtnntnfbaBi, Ala , Jotot T 
klooax, kl D UoQitaa, Tex Rjciuan K. bKm, 
kf D Grand RcjMdi. klldi 

Cxncei ot tba Pchne Oram and Brean Bkooai: kL 
Awkw, kl D Hihadebkla HAxar S Caowni. 
kl D St Look, TViLUUt r HiALT kl D New 
\ort. 

Cancer td the PelvK Orxans Jans C kLaasew kLD 
R oebest rr, kUnn. 

Caacer of the Kectnm Rcmr C Corrrr kl D Port 
land. Ore. 

Cancer ol the Tbyrtsld eWnd mad Laije In testiBe JOM 
DCj PmcxTOii kl D Roc be ater klhm 
Cancer of tbe Thyrcil klATn* B Tmra, kl D Ithaca. 
N Y 

r’tartT of the klouth, Toepie and lips ruxui IL G. 
Looaja klJD Chkaro 

klafinast Boo* Tamm ^ruuK B Coen kl D 
New A ork. 


TRACTUaE COKTCiEKCE AKD DEMOWmATTCtn 
A conference on frmeturea, urider the maplcet 
of tbe College Committee 00 the Treatment cf 
Fractam, of which Dr Frederic \\ Binonft N 
New \ ork Is chairman h to be held in tbe ball- 
room of the Stet-cna Hotel on Tuesday aftenwee 
beguinlng at * to. Among the tpeaken who wfll 
partlapate In thh conference and thdr lubjecti 
are aa follcmi 

CHtsLxa L. Scnmri klj) Boston Tbs \crcapBA- 
meata and ideab of the Rrfkna] Fnctorc Cm> 
mitt eta 

RoBzaTlI Rxx'tm kLD Krwkork Tbe Tnsiporta 
laoQ of Larij Long Booe Fractares the co-oHaatka 
of tha activities of the CoaunlUcs on tbi TreaUMst 
of Fractarta of the Atnedcaa Cofirae of Surfean vitk 
(al the Red Cnm, (b) tbe railroad ajsocktiao, (c) aw- 
bokneta and mortkdaDs. 

UiLLtAM L. EsTTS, Jl, kt D Bethlehem. Pi Ths 
Alltr-Cara ifi P r ev ra tiny DimbfBtla Fofbvtnf Ftac 
tom 

Itirou Coant, kl D New Orkaca Clinical r~T«T»fcw 
tioe vmss V-ray Eandaatioa la Fractum Dirk( 
ChOdhood 

FaaxjaaxT J Tara, kl D ktoomal Dklocatica of thi 
Radiccarpal JooL 

Tbe annual fracture orakoo wtll be dditned 
by Dr W Edward Gall* of Torcoto oo Wed- 
neaday eyenkrg hh lobject being Tbe Treat 
ment of Fracturo InvoMsg Jointa 
Tbe treatment of free! ores will also be tbe lob- 
lect d dafly demociauatioDi in tbe exbIbitleB 
nail of the Stevena Hotel ar nged by the Guogo 
Regkoa) Fracture Cccnmlttea. Inad(Qtkfi,flhzh 
irmted talks on fractum ty memben of tha 
Regional Commlllee wfll be pvefi twwe daflr it 
hours to be announced In the dallv dhical W- 
lethk In several of the boapltali ipedal fractmt 
rllnira hive been arranged at which modeni 
methods In the treatment of fractures will be 
demons trated 

AJmUAL UOSPriAl CONTEkdCE 
The program for the sixteenth armonl b oi^t^ 
coofereTKe arranged by the Hoapital S t a nd a i tte 
lion DqTertroent of the College, aa preaented » 
the following pogea, preaenta a group of 
Ing papers, round table conferences and pisctlcaJ 
demcmalrutiont that deal with the Impcrtant 
proWema related to boapital efficiency 
Tbe conference opens at 10 o dock on MeudW 
morning In tbe ballroom of the Stextro Sotn, 
continuing on Toeaday Wednesday and Thw^ 
day Pa^ will deal with the ^itaJ protilort 
affecting admlnlitratixt, profeaiionai 
Duning phases of bcopiUd arork with 
emphaiia directed toward professknal itaott^ 
ana the highlv important pirohlm 0/ roedlcaJ 
ccooomica. 



PRnLTMINAR\ PROGRAM FOR THE 

The program provides (or sessions in the ball 
room of I be Stcveni Hotel on Tuesda> Wednes- 
day and Thursday mornings For the afternoons 
an important and interesting series of demoostra 
lions m ncvtrti of the local hospitals dealing with 
dcpartmaitaJ oig;aaliation, manacement and 
function will be amm^ These cTinici In hos- 
pital administration afford unusual opportunities 
lor the to see how local hospitals handle 

their daDy routine and in ewnparison, to ap* 
praise the cfBdcncy of their own methods. 

The program of the conference has bed care 
fully pfan:^ to gi’.T it a broad interest with a 
careful sclectlcHi of subjects to be discussed by 
eroment authorities in the aingical and hospital 
field Greatly increased interest on the part of 
surgeons In with administrativ'C and saenUfic 
pkiwa of hospital work has been evident m re 
cent jrarv TTic program to be presented this 
year will be unique in providing a discussion oi 
many subjects oi importance to the three major 
groups of the hoepiul — nwdicaJ nursing and bun- 
neas. An r^jportiimty is also afforded to chiefs of 
staffs^ heads of departments and members of staffs 
to pajtiapate in a program dealing particularly 
witn the care of the patient, and mav expect to 
benefit from an cxchanCT of ideas vnth trustee# 
superintendents and others concerned with hos- 
pital adminutratioD 

COJarUNTTY HEALTU UEETINO 

Fc^owing the established custom of the Amen 
can College of Surens, in recognition of its 
obligation to the public to provide authoritative 
mformalkm on m^em surgery better hosptals 
and prevention of disease a communit>' With 
mctting win be held on Wednesday evaung 
October ii in connectirm. with the Clinical Con 
gress. For this purpose the Chicago Stadium 
which will accommodate appro\iinatd> twenty 
thousand has been secured. A program appro- 
priate for such an occasion is being prqwea con 
suUn^ of brief mteresling talks on scientific 
medinne health and hospitals by apeakera of 
note These talks will be supplemented b> an 
interesting new sound motion jHCture on ro^em 
hospital care. 

scaotovs WOCK at a CE^'TUSY or PBOORES5 

A Centura of Progress has made an adimr 
able and fitting contribution to medianc and 
turgerv through the medical exhibits m the Hall 
of Saence. Since the opening of the exposition 
thousands of people view these exhibits dally 
with intense interest and no doubt eo home with 
a more ratKinal ^^ewpo^nt of scientific medicine 
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Another contributioii bj A Century of 
Progre» will be Surgeons Week, commencing 
October 8 which will be opened by a large as- 
sembly m the court of the Hail of Sacncc on 
Sundav evening when an appropriate and in 
teresling program will be presented following the 
Arctunts ceremony Among other mteresling 
features of this program will be addresses by dis- 
tingui^ed surgeons from Central and South 
America, Australia, Great Bntam and the Con- 
tinent. Throughout the week at A Century of 
PrcOTess talks and radio broadcasts wiU be pven 
by Fellows of the College in connection with the 
d^y program. All the Fellows of the College 
their farouies and fnends, are invited to attend 
the Sunday evening assembly m the court of the 
Hall of Science. 

HEADQUAHTEBS — HOTELS 

Genoa! headquarters for the Clinicai Congress 
will be estabhsl^ at the Stevens Hotel located 
on Mtchi^n Avenue between Sev enth and Eighth 
Streets. Ihia hotel affords unusual fadbties for 
ail activTties of the Congress, as will be remem 
bered by those who attend^ the Congrras m 
Cbica^ in 1930 The grand ballroom on the 
second floor vrith other large rooms on the third 
floor and the c.xhibiUon hall have been reaerved 
for the e.xclasjve use of the Congress. AU of the 
everdng sessions, the hospital conference on Mon 
day the annual meeting the cancer and fracture 
s>Tnpo»a will be held in the grand ballroom. The 
re^strauon and information bureau, together 
with the bulletin boards on which will l^ di»- 
plaj-cd the dan> clinical program will be estab- 
Iislid in the exhibition hall together with the 
Technical Exhibition. 

Chicago has many fine large hotels, several 
withm walking distance of the headquarters 
hoteL A list of the hotels recommended by the 
Committee on Arrangements is presented here 
with While Chicagat hotel fac^Ues are verv 
prat and there should be no difhcultv In secur 
mg firat-dass hotel accommodations, it a advis- 
able for those who expect to attend the Clinical 
Congress to reserve th«r hotel accommodations 
as far m advance as possible as A Centur> of 
Progress Exposition v^l undoubledl> brmg to 
Chicago a very large number of visitors. 

The Technical ExWbiUon of the Chmcal Con- 
gress will be located m the Exhibition Hall to- 
gether with the registration and information bu- 
reau In the same room wdf be found the bulletin 
boards on which the daily cluucal progiams 
be potted e ac h afternoon. The leading manufac 
turcTs -of surgical lastnmienu \ rav apparatus 
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CHICAGO HOTELS AND THEIR RATES 


UahM Rnn 


(uicW 

AfflbuMdor NoTth Sttte Strwt at GoetEe tj 50 
VadJtoftnm, Ulddfta Bhd. and Cc miTa a 3 50 
Bddra Stratkrrd, iwo LtncclQ Park Uot 4 00 
Bdmrait, Sberidaa fto»dat BRawot 4 m 

Biamaick, Raodolpfa ai laSafV St j 50 

RlKkatoM lUchicu BM. aod rtk St j 00 
Brmurt, fo U ett iladboe St 150 

C uMJCM , klicUfaa Bled, aod Co n ct f 4 00 
DtUc, Laka Sbm Drive and tikufaa 30a 
Edfevater BckL. iw Sbaidaa Road 4 00 
Crrat Nortbrm, jacuev and Deaifacn a $0 
Ratd^rbcKkef i6jE^I\aIloe 
I^Salk LaSalle at lladtM St a jo 

Uorriaod. n Ucat lUdbcB St j oo 

Patxorr How State and ilonroe Sta 3 50 

Peanoo. m Eaat Pcarm St j o« 

Ste^'cm. iti<-ttipw BM bet. 7th and Ab 3 30 


j 00 

JS 

4 00 
i 00 


CTOQ roistering Id adrance a fcrmal l ec dp t Ur 
toe resatratkn fee is Issued, which receipt b to 
be exeWiged for a geocral admbiJctn card upcn 
hii rfRistratfcai at hcadqiurtera. This card, 
which k non transferable, must be prew Dted fa 
order to secoie clinic tickets aod admhsloo to 
the ctmlng meetiDgs. 


co^n jrnuK on ARjuNCEiiENn 

E T i c iffn i cojQOTTrr 


PaniT H Kaxtrscwxa, 

Cialrva 

OscAa E NtncAU, 
-S«ETaSi.r7 
kiSEra Bttw 
unaiaai R Cuaroa 
Faemxx H. Fana 


HtUT S. OlAIU 

Cau a. Usduok 
Cbulci F Euoxi 
IlLajiut L. Runcam 
Rau. A. Unn 
n >tiia R P ajjLg r n 
CD«nit\ R^Ttsox 


operating room hospital apparatoa and 

tuppUcs at all km^ ligatures, dresfangs, phar 
roaceuUcals, and pabifahki of medical books srQI 
be represented In this exhibition. 

W e are assured that the raflwavs of the United 
States and Canada wQl grant especially low rales 
00 aaount of the Cllni/^ Coognsa in ccponectko 
with A Century 0/ P rog i esi Exposiiioo to 
Chicago. AppUatioBS for red ne ed fares are 
pewllng before the rallwa) traihe assodatiooa. 

ADVANCI aSOirriATTOK 

The hos^tals of Chica^ afford accommoda 
tioos for a large number of visiting eurgeooa, but 
to insure against ovtrcroirdlog the atteo(knce 
will be limited to a number that can be comfort 
ably accommodated at the cUnlct—Hbo limit of 
attendance bemg baaed upon the remits of a 
survey ol the amphitheaters, operating rooms, and 
lahoratorles of tne hospitals and meoicnl achoob 
to determiDC thetr capacity for visitor*. It t# 
expected therefore, thu those surgeons who wish 
to attend the Clinical Congress b Chicago will 
register in advance. 

Attendance at all rtinlci and demoastrstkms 
will be controlled by means of special dlnic 
tickets, which plan provides an efficient 
for the distrfbation of the vUting ruigecDs 
amcmg the sei'enl dinka and inxcra animt 
ovenrcnnlln^ as the number of tickets xaned 
for etch dime wHl be limited to the capadt> of 
the room In which that dmic wiD be giien. 

A registratloo fee of $5.00 Is re qu ired of each 
sur geon attending the annual Clhical Concrets, 
men fees providing the funds with whiu to 
meet the expenses 5 the meeting To each tor 


coionrru ox straoEXY or ts* m 

nuST CsUDJt, OdinMs n. R. Fixhat 
Txomaj D AuxM SuixDJn Cirrots 


COtOffTTEi ox SV»0**Y or THE lAl, XOSI AST 

nmoAT 

Josara Bxac. En aid P Nosescaa 

Aetnx A. Uatuxx S. J PixtufAX 


a Ut E tl XTATTl'E* OF notmAW A« SCBOOU 


Pao L Aaais 
brnmn Axnaixirs 
Gwimt AmxJuca 
Aunt Buanozk 
FSAXX C. Bsawlct 
Paul Bamx 
Fuwxrr A. CxAntx* 
LxooASo CsAsras 
Cooxxz J Cbissow 
I It CtricoTT 
Casl H. CinrvTcn 
FsxoxsKX CiiusTorazs 

F *m Clasx 
I sipioS. C u T in 
D J Datts 
S lAsia Au. D iraox 
llAtar J Dooctt 
W A. Fnxxz 
it L. Fotr 
TaoHAsC Gauowat 
QA tmoGo 
lotx A. GXAtAX 
U J Gam 
J E. Hazxtsux 

/OHxR BASfiZ* 

wmjAxT Uassba 
nXXKY S. HOCrOXTQX 
EaxxrrE. Iscocs 
tlocAi Jonuanrs 
HasoldO Toxu 
lUxxT R KIXXT 
JomtJ Lxsersm 


A. O TnnroxAMX 


Fiaxss Lntan 
JeaLnasAT 
ilmuaL YIajox 
R ooaiilcRsQu 
Rt\ JJchmt 
Arntcailm 
\t F ilosctiUT 
Bxmmcx Uom 
lam D iloQxtxAS 
O. HnriT ii oxnr 
Fsxo B Ouxim 
DuozL Ont 
HautL Pounce 
CxasixsB. Rxxb 

ptfTT Rn* 

JotxF Ret* 

SAXem a>rnnn 
CxAsitsF Saatxs 
A.J SexouMo 
>■10101 Sc***a** 
GcwokH. Sextets 

GectoK E. Stuo'rot 

J n. Smx* 
A.E.STl«Arr 
Atr»m A. StSAOSi 
Qmset iKTAS»»tf» 
1 W Tor* 

QutVax ALm»* 
BtiTHA Hooim 
C. L ttTsrsooJ- 

TaADceust-Mi®'^ 
C* 4 iix* B \^*oo 



PRELIMINARY PROGRAil TOR THE CLINICAL CONGRESS IN CHICAGO 419 


PRELIMINARY PROGRAM FOR EYIENING MEETINGS 

E< THI BAiUtOOU OI THE STEI.'EJ.S HOTEL AT 8 1 5 
Prtitd<Hltal Xtosday OdebiT p 

Addrcj* erf W dcome. Patm- H Ksleusches: M D Quinn*!! of Committee on \rT*ngcmcnt» 
Introduction of Foreign GuesU- FcAjnaD. H, Uastw M D Director General 
Addreu of Retinn* Preedent J Bentley Squecr, M D Nrr\oiL 

iMuguratJon of Officen 

loiugaral Addim SurgeT> the Queen of the Art*. 'William D ilAOCiAEn MD NMhviile Term. 

John B Murphy Or»twn in Sorger> The Stor>' of « Maater Surgeon. Loyal Dasts M D Chicago 

Tueiday iVed/tetJay cad T/ntrsday Oacbfr xo it and 12 
SjTOpodiom on \ **cul*r Ehseiae* 

Thrombo-Angliti! Obliteran* (Bu erg er * Dlacaae) Gsofton E Baou'S il D Rochester Jliim. 
Ligation of lurgc Arterie*. Mont Rooees Reid M D Cinciniuti 
Svinpoaiura oa DIs«ue» of the Th>Toid 

H>'peTth>'rojdum and \uodtted DUe&ses Geokoc W Cull M D QeveUnd 
The Trwtoent of Erophthiimoi Howaju> C NArrucEE, iJ D S»a Fraaoaco 
Tumors of the P*r*th\Toid GUnd* EnnAiuoD Chtrchxll, M D Bocton 
M**topiithi* and Chronic Mutitu H Beckwitb WnnTHOcsE, M S F R C.S Birmingham, EngUiid- 
Tbe Common Syndrome of Rupture DaloctUon tod Elongsiion of the Biceps Bncluj an Analysis of 
Flftv Cam*. Edcas L Grtcuesr M D San Frandsco 
Title to be tnncunccd CcorrESY L KLetkes, M D F R-C S London, EngUud 
SN-mpathectoroy in Children Dantd Edwtn Roboitsov M D Toronto 

Fracture Oration The Treatment of Fracture* Involving Joint*. W E Gallze M D F R.C S (Eng ) 
Toronto OaUrio 

CtfitwafKWf- — Friday Oriciiw jj 

Invocadoa 

Confemag of Fdloashipi 
Conferring of Honorary FellowsMps 

IVwidcntUl Addro* hurgeon of the WlWeme**— Epbraim ifcDorrelL William D Haogaed MD 
\ub\iUe Tentt 

Fellowship Addresi. Robeut Mayxajuj llirrcHiAS \M LLD Preiideat Lan-ersity of Chicago 


SVMPOSnJht ON UROLOGICAL SURGER\ 
lAUJiooM rrrvxvs HOTEL, jimAV u a.m 
John R Caole, M D St, Louis Transurethral Surgery 
Frank IIixua-x M D San Frandsco The Pathogenesis of H\-tifoncphro*is. 

Josuni F McCaatui M D N«rw \orfc The Prostate Gland— It* Place in General ifedfane Newer 
Conception of Diagnoris and Therapy 
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\NNirM. HOSPITAL STANDARDIZATIOV COVFERENCE 


ilmitr le oo-ii jo — JWTr##* Sirtw BmH 
J BonxcT Social, II P \nr\oTt,Pr«*tdait, Amenema 
CoDcccm Sbtihj * , prqMmf 
Addrt* of dcwBt J Bcttut Sqcim, U D New 

T>e iQU IIci<atl&l StuadudmOoo Sizrvej' tod Afloooncr- 
m»ct cl Lot d Afifvmed HotpUtli FtAWVxn 11 
Uaxttx U D Duectar O&eitl, Aaencin 

CoBeie 0^ Sujteotn. 

'n>t TTiwJfl SttodardmidDO llovoneOt i> RetiOao to 
Lbe Pnetke cl loXemJ Mednoe 1\ tun L. Bm 
Koro, II D Det ilonet. low* 

Opparttmlde* ol tho S uj ie u o tod tb« H^pittl b Promot 
faf ComnwHJtT Interna m the Pkt*t Cat* of the 
Sick tod Injured Bnrr W Ctiowni, 11 D 


PrefArttko for a SojpaJ Career WnxiufD If,»r.fttap 
il D Kaihviile, Tenn 

The kloden nuloaopb^ ol iletbone Rct Upko-ok 11 
ScrwriiU.* Sj Ri D St I^oaa 

\ Ctttuiy <i Pruftr* £snj CAtTt UD Uihraokee 

Utt 

The Nert Cefltory of Profrwi la lletUro* Gn»Dt I\ 
Cuu, 11 D Qe\eWnri 

UtmdMj a ae-5-oo— S/tttu Bttd 

Ronn B Gi F.rj o J C tta . ll D Bovtoa. preofinc. 

Eouatd TaUe Coate f tt i 'e Uednd tod Bo^lnl Ectv 
n e mfci H i bnwm a at Ww ho^ual chann at ar« 
cooutesi with food can d the patleec— Inan the 
ctLDclpattt d 

■ft* Surieflo tt-evj Tvm B Burt, M D 
Patnst, kljch 

Th* laiemiat S llux iVam, U D Mbiw 
tpotia. klma 

TIk Spec* Rat VcntH \ Htencx MD 


TtH Radiwo^ B B roottxke tl D iliU 
waulkce n ti 

Tlu Pithokicwt J J Uocrac. H P Ot>T» 
The HoipiC^ Ifanafcoiest PaCI. EL pEUn. 


Qo^i^tl Eomomics a» kfiphed to the SconS Boe- 
pttal Cldcto> F Surrm, Wateifoo, Iowa. 
Preparment FVna for Boiptal Semct Itn. 

LJAW H U D Chicajn 

The kkmeda Dan Cb tapes K. Pcsja. kl D 
0*hkBil,Cshf 

Titniii 9 jo~t JO — BdTrsMC ^lercv Btirf 
ALxxtJtm K llcrouc, II D Edomton, Alberta pre> 
The App h a t wa d TloanCtl Staulajdicatkai b the Small 


CooTskaceeu Care for the Patlrat G. HtarTT Atmw 
11 D Tomato, OBtarlo. 

The Oyanlmlcn. klanafement, aod Fnvtkciiw d tb 
Department d Aaettheak b a foo Bed Ucaplu] 
BciTUT Lxxtb, M D Refba, &skatcfena 

The OrfuixatJoa, liaatfeiaent, and Fonctlodiw d ti* 
CBnknl LaboeatoeT' RonxT I GLoot, Hu Otk 
land, CaUl 

(Tlntal aod CCidco-Pathcilaclc Cedenneea. Oixrn W 
Lara, II D Safinaw Mich. 

Tmodsr *w>-ja» 

Detaocatratloai aod mod UhW ctatftreB Ce a b kcal 
boa p Ja b — jtoahwf with departmotal oipuibataa, 
maoa^tiBcst. and fmctloainc h 

hosdiab; i CTlttb c aod dbehandof patkfitc or 
gip i ra d oa and niann(csMst d m oletaty drfnit 
meat aod food aenkx opeiatl^ room maiwfBBeat 
aod pmeednre^ 

II eitoJty jo — BB! taw Sitttv Btki 

Jant Cotdmnca — \iDcrican Ofieit d Saireca* aid 
baociatJeo cd Rcawd Lbrarka* ci ^ortn Aoedci 
R C Bciaxi, ILD, Madacm, \VK, prakfinf 

Plan aod Sccfie d tha Reconl Peputaxst. Utn M 
\rwTcrt PUotnnjh. P*. 

ISa/Tcrof Cancer ReoedibBcaiiiUla. PxnaiuWm, 
New lock. 

The inpccianct ot Aecvua aod Cfecfilrta Krardi ■ 
Fnetort Caaa. Fatn D D u ' W icn , 11 ,D Xaaaa 
CitT Wo 

Tfa* Importaaca ol Aceantt aod CaeVibts OLdrtaoI 
Reow^ Jcoci R. Fiufi, WJ) WeamaL (>cbr& 

Bowad uh 4 esuertm— preUata amoclated with bee^ 
tutbt d foed ciiBcal rectwda b bo^rftik 
TTdendaj 

Deeaswtratlooa and roond table cooleiacts b boJ b*- 
plub deahn* with (kpertmental ortaotetiaD. waa- 
af etn cJl , and foocticcasC* ocfasltaUm and moa^ 
ia 03 t d tin record depnitmest, oordaf care 

d the patient, Btann{Esic&t d the obtetrical depart 
BcwU oryanlmtlDa bm a t d the ctatnl 

ta^7 rocna. 

rknrdre prjo-/a Jo — Bdhwai Sknv Btid 

Roaod taUa coefereoce — admlnbtratfre, me ifi ra l. nnn^ 
ectaxmlc, a^ aoda] prohlemi atfertb* l*V“h 
Coocbciri bj Robot Jotit Hoeati»,Teai, aao 


em, adeaUhc cars e^ the paOenL 
nnrrdrr foo-yoo 

DeflmoflmtJooa and roood tahb conferwem b local hy 

pltmb. dnahm wi th (kpnrtBieii tal oeianbatJc^inina^ 

moll, and fonctioclnt d the aocwl •erefc* .de part 
meat, d the btenio aef Tice d the hwekdl*®* 
depArtiMfit. pchlb rebtlooe 
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PRELIillNARy CUNICAL PROGRAAI 

rFWFTJAI SURGERY GYNECOLOGY OBSTETRICS ORTHOPEDICS UROLOGY 
GENERAL SURGICAL PATHOLOGY ETC 


COOK COUNTV HOSPITAL 

U nia-^ 

StmmaL-Kocii— 1- Gesmluugety 
F H. FaUA— » Gynttolojnr 
E, J a Ortbc^wdKx 

ViruiAii R. CcMnri — a Gcoemforiaj 
Uaxshaxl Davoos — a G<no*l »urj^ 

Sciiorat L. Eocb~ 9. Di««nottic dink. 

R. \\ llcNtu-T—?. Genend Kiryery 
Aa»qw E^orrar—o. Gyoecoiogj’ 

Oix>*0S Dxvuk— ^ Gcwt»l«QiK«y 
A. H. MoTTCOMirE— -c>, OenetiJ wrjeiy 
A. H. CoarLET— ^ Orthopedic*. 

CAJtar CtruBBtTSO't— p. Gyni«olc«y 
T OTiOvotartn;— Gawxl«arrwy 
HjUl*y Cwe»— 5- Uroioty 
ft jMa:»o»— ^ Geacr*! »njcrf 

klMtCGl Ho*A»t— ^ OrtkepeAa- 

\ c»j*OK C Datid— 9. Ptimo*tlc dloic 
Dm. Gattttood—^. OcDeni wTfCTjr 
j r Gunnniiu.--a CyaccoJocf 

KaitoB BtmoJi — i Sureery to tnhereaio*!*. 

E. WAiuatwttj— a Gowmsuiwy 
U’tdModsy 

Cawnni*© BAWEnT-;9 Gyneeefecy 
flxnnT CcLv-ni— 9. Uroiosy 
\ L SCSOAOESI— 9. Geoeal fcniery 
Gsoici ArmAACa— 9. Ge*af«orfcsy 
I G Fion — 9 Geoeal *111X07 
R. C StrtiivAj*— 9 Geoena •urjery 
L. L. Vctiaa*— 9. Crober 
FauftJitXA — 9 Genenuftoxciy 

R \acob.oi~ 9, GenenU tarfeiT 

Pmn*H. KJ ixftcaxJ t— 9. Orthopedic*. 
CH.M.I.CT W. McKnou— 9 Growty 
IL Roonci: — a. Uroiogy 
Haw« Cut\T*— ». Urobgy 
Gciwat Davt* — a GocniJ jarxny 
1 R. BocHBtMDix — a GeneTElwtij^ 
D\moHuxu— a. ObcUtrkal opcfitioc*. 
StTMEi i- Koca — I Geoertl wrfWT 
71utrti*j 

Fmup H. Ktrcjcax* — 9. Onhopedk*. 
CnAiocr«3 Bamxit — 9 Gynecobiy 
Gcoici; Dy\-i»— 9. GewT*l Kjrfrry 
R. W Mc\cai\-^ Gewrtl »btx^ 
ilAta.* IIoB.vrr--9. Ortiwpedfc*. 

D HoucEt — 9 Gyoecolojty 
Kail A. Mryt* — 9 Gcsenl lurgcry 
L. W FuenMuf — 9 GjuccbJoev 
A IL ilovrcoMurv — 9 Graml fUffcry 
i! vx Tbouek— 9 GeocniJ turger)- 
A IL CcwLrT~9 Orthopedks 
D IL LrvTXTau— 9. Oitbopcdaa. 

Tewix IlAiGtJt — a Gmeral lurgcTj 
1 IL I AUL* — 3 Gywcc4oKy 
L. j Bcsurnaat'-i. Orthopedic*. 

RALPtt UrTTU-VX — J Cener*! litoTACic Aarpeo 
WiujAit R. Cvirirat — a. GeneriJ RATjer) 


Fnd4^i 

GnnoE AsTnaAcai — 9 General faryay 
Aaww KAjnra— 9 Gjniecolc^y 
SL C. SfftisvAJi — 9 Gtntrai *amry 
CUrtt OjiantTKca — 9 Gynecoiogy 
VosOK C D\vn)— 9. Ge«r*l fUTjery 

ilA*cu» HoaA»r--9 Orthopedic*. 

F G D*Aa~9 Gemsal furrerj' 

T ODohoobtjx-^ G< 3ief«I»orgoy 
H, Jackboh — 9 General surgery 
Da, C a i taoop — 9 General Birgefy 
lo®* Hajeoes — * Geneiaj •nigery 
1 R. BtKSBurani — a General iurgery 
JlAJHEAix Dwuen*—! General mrgesy 
EL WAaaiEiraaa — a Ceneial i ujg e r y 
Strtcna L. Koca — t Genertl auryeiy 

CHICAGO MEilORIAL HOSPITAL 

Unity 

JtrtU C STiAWx and Pacv M Cuvxa— 9 Gywcoiogfcal 
citoic. 

TutnUy 

AaiHua H. Cosunrand FareiL Jinjuta— 9 Orthopedic 
and bdiatrtal injury check 

J uezs EL PrmmAts — a Obstetrkal cQsk 
cast P OTim, J WnjOA* PAirr* and Dottot F 
Rsmaocr—rt. umVo^ol diSkic 

CuAtxa E. Eahlsx. Laituvct L. Tnaiue Rosetr K. 
Uaxjsisv aad hL L. V.tar»m*,— 9. General sot* 
leal dink 

FaAira: UcQsyw~9 CoBnidal *ute of the blood in post 
operative pananook 

Gboioc ftit L-unno — a Phreako ewrew tod ireatroent 
of onnateral tubercpknk 

TktmiMy 

C R. G Foxaxsrza — 9 Fiactare dlok 
CAma AI E>»m)e— 9. Oral and pla*tk aurgery 
CvAiuca J Ditrecx, Sa. — a ProctolofT 
BADtr U. &lrm» — *. Gyrvecakskal efiok 
Wiuxut L. Baowsf — 1. Kadima dink 
PrU*j 

Pmta S CiAax, BsaoctTT R. PAaaca and Lro il 21i*- 
ittutAV— 9 Oeacnl nugical diak 

ALBERT JtERRnr BILLINGS HOSPITAL 
Staff — 9, daily Geoml mrgicai operatko* and diokal 
decMoitraUcn*. 

W UJUAic Adahv I>«DDQitriijcM la thcraeic tGTjeiy 
Eojroxo Axutrtr*. Gail-hladder Rirgtry 
ALJOtAatiE* Batixacmno. Manageroent 0/ malignant ta 
taor* and expaimenta! bone tainoi*. 

E. L. 0>»cfcK. C. IL llATTiTTa, and D*. Opera 

tiooa and detnonatrtUon* in orthopedic Ruxtiy 
Lortra SL OtAcmOT Saixery of the uooiaeh ano colon 
C B irtreenrs and H. EL iuYJWWD Operation* and 
demooslra lioo* In rcnlUKiriairy «rgco 
Hrwea P Jcxha*. Abdominal mrccry 
D B PHwttiTEa. Booe «ajxery opetatJon and deraoratra 
tk»na. 



SURGER\ G\’NECOLOG\ AXD OBSTETRICS 


PASSAVWr Jli:iIORL\L hospital— north 

IN'ESTERN UNIVEKSm ilEDICAL SCHOOL 

LiAJTOCiW Riba — 9. 'n» a* c< tb* ehctro-amhiotinBe 
Id tnTtbnl ttiV-l uia. 

Amm H. tod Oeojcdb H GAcnm — 0 Qy«- 

colc(kBl cfientioat 

Ttwr A WOLTPi — 5 CSolmjtltii, aurlrmfrii ot eokm 
jMXrs R B uumu P — tIttoxI tu Tg ay 
JOM a. CociTO — to fttjrk*! tbq *p y 
KCKXbbW Houds ukI ttiS— « Sy m^idum cBeBwUBC 
tn tbdr obtirtrie undUuM Ca^occxY C 
Uakex EmlofT aad patbofccT Jucn E Pm 
nn»Tn ifgdfaTi tipeai Bad treatmeoL Jamu H. 
BLootmiu) ObMttrtcBl tnctj lod treatmAt 
pBCTL B llACanticct — 1 . Utmnoed fractm erf tbo nrck 
orf tbe femr boo* rn/t to tha tploe. 

\ X^cara—t. tnj efime Abramatloo erf lh« 
cmnlb' m pukot by fejaatj frtxhatt. 

Lij^al DAm,LBwiiI Pouitck, ILa* H avik tod D a^id 
A CuiTiAjm—B. Sy mpo Bxun oa otmoijgie mrgery 

Habby U Ricxrm — g TbjrM n/ r tu^ ’ 

LenAiDmi — g. Nearokne (arferr 
SewraL Rocb aad Itirs-uo. L Uabox — g. N«Tt*ad 
teadoo B uif ery of tb« bead 
jAJcn T Cab— 9 Reien t f w bij 
pbutH Ejunvan — * iDp >xat ngerj 
Auo a RAJurEL, Sciocn L Rocs tad kf L hUsam 
— L Rrrkw of t« catT Tcan of (OifciT o( tb« luad 
Rcdolts Tv Tloum bu nBfl—i S jiipuriuja «d tfft 
esiisof bu prrfBBD 0 refiai tadbepBOc JakdP 
SoMOHM Ecblo(^ Bad ptbaloo' Canm C Do»- 
an S^ffiptoes Bad baorWB<y mroBdpBn Datis 
S HriLB kJcd«3l (qpgmirt} ircBCtDou RirooLra 
W Houos Otstctnctl (rcauant. 

L bax po Vi Rjiv— j. Dt7 dJw Pra>t»tie raec tto o. 
Lmu D \T HACrtn — 1 Onbetpedk mn ety 

TkirnJtt 

Vrnttni H. Crrm Bad Cmoc H. G udxei — g GrM- 
ccrfoncBl opeBlMta. 

Ja»Y\\\ntr*i — 9 Cbokeynnk cmrctDartB of itw brcB*L 

JA«3 R. BcCSBDtm — 0 Ah dnmttfl »n r |nj 

Joe* t CcvLTis — o Phj»cBl ibertpy 

Pimip n RbeuKsb — 1 ShmUer b^ knre Jotst do- 

Rn<OLj« JlocjmtodttBff — 1 SfiapoifaB) Of) erfaM 

ncal tmsTTtafia. RAnwiM ^ Uouce* AUbHo 
rbixtita D <MD S TToni FUenU* prvYb. Uao- 
mttbP Uuo* PoBlpBitam hKBxrrtiBfeB. ToiooiaBB 
IV H u nr ufL Treatment of BeqnentMl 
Ck-^bleb \ Eujott Waut* H Nadcxb, Papi, Stabb. 
11 Hemebt BAtm. HemAXD a Cabbou. Bad 

HctBABdL VU — 1. nn 

Fruity 

Habby U Riarr** — g G*»lifc ttugnj 
LcrtAi D v» — g. NonToiofte Bor gu » 

SesnaL Roes Bad iIrcBAXi. L klABcai — g ImtfiBtloa 
oVceri of Lbe baad, DujAijrtieti 1 ceetiaetnrB. 


ST LDxrs HOsrmL 

ilrmdty 

H aueex A. Rxia UottoT end Cmablcb Su’Qtu— 1 
Geoenl kuiIcbI openlicmB 
E Olcsibo— X NeUTDlojfcBj Bor tu y 
TMtrff v 

IL O Joins, UnxiA* P Cabijpx, 1L J Rqe» E. A 
Eowabdb Bad Joan Ban o — n Gyaecokek*! oper 


Bad pBtfaolOKJ IfACav'l P Ctim Sym j rfnnM nod 
cLaJ^ oxme. JoixB IL BLOovTtna TicBtnKSt. 
IIauv iL RictEm, A jtdbxv C. lYT SuttmJ FocaxMi 
Bad A. J AiDWef— X SyspoBinm oo ftBtrfc nJeer 


Cabl HcDUJBf Bad WtLLABD VA* Huix— g Thond: 

BBTieTy 

H. a klocx — X Rtcntatnirth* iBjy e rj 
L L. UcAbthpb Bad a W UcABnmt— x GetunJ tm 

nWcBBrfBT 

L. E SoPtTPT — g. UrnknfcBJ cHtdc 
a ^ Rxibbch aad T A. Caunm — g OnbepedK 
opcTBtJenB. 

a C PtnoBii— a ObwibI Kiijeiy 
H E jeam tad T L. Huttos — g. Gesenl mugety 
C W RixBBo* R O RmxB B^ H. 0 Somia— x 
On^ipedic opera ticBB 

Ftuei a Dum, C. J DxBnx Bad G. \ Ptnoirt— » 
RectaJ nrfcry 

Tbrji^sy 

C af T aeatb— g. Sorfetr b torraDe dkbetn, Bn)iMlitB»7 
viia LfttRa of Tumae ttIbx 
H. a itoex— g. CtDOBj BCTEPty 
IIaut CrviLB“v UrerfocicBi dtek. 

H. a ilocK, A, Rbd Ucsiov Bsd CH.UU3 Siura^i 

Skdfnmm. 

XV B. C piuju ‘X Coen] mugtty 
II fi TawAB Bad F W Babz— x OrtksitedK dbk. 
Fridtr 

XV F LTO»-~g. DitlocBtioosof tbeBboBUerBhkfaxtes 
of iTHler tTPcbaata. 

H Pom Bad F XV ilxuunmi— g Ond iurr=7 

BCrVB 

E U RTXBBoa F A. CiiuatLn aad a 0 Rim»— » 
Ortbopedk dale. 

HOSPITAL OF ST ANTHONT DE PADUA 

d/tm/ty 

Tsohu Dbid — X Dewooeuitieijiln BOTficaJpBtb'*®' 
racWejr 

Lawbdccx Rta* — g Oesenl MUfU/ 

J J S«AJXA— g. OentTBl 

O- J JntBA — g Urotaiy 

L- S. Ttarr — x X-t*y daaonttmictL 

Hafaeirfe^ 

a C CuKXB — g. Geawtl nin ety 
Jcwxra Eabozbiset — g. OeaeraJ nufetf 
F Vf 3toBi— » Fr*rtnrt dlaic. 

U. A. Wemorr — x ObBtetrfcx 

TiBnrfrr 

F^An J JEIKA — g. Ahdnnttn«l epeadoe* _ , 

F B OxnftnaBndaC. Dbpbv— g Thyitrfd»*Jfi>T»“’ 
teneraj caipCBl ctmlc- 
O. J JiBBA — g Urojogy 
a 8. Ttarr—» X rmy dement ratfcei- 
frVfT 

8. E Dawn*— p Grterml u y ei y 
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iiotm SINAI HOSPITAL 
TtttsJty 

Y L. SortMir* tad J T Ga 01T— 9 b«**t 

aod bffiaiy mrgery ^ 

latAEt Davtdsohr— II PatijoVoffc»l tjemcoitraoon. 

M L Ka«a«— I ^ X r»y di*«i»tU »od tlwnipy 
GtrTTAV KoLnarEJt aod HamY Rouncx— t, Genlto- 
uriniry reigwy 

WtilM 3 d *7 

Haijiy M Richtei, i M Moxa. and D 'Wrui*— 9- 
Guftric Mtd Uqrndd turgrry 
loLAXi DAM»QH3f— n Pathoiog^ d«noo»tt*Uofi. 

M L Kapiaj*— n X ray di*sno•^» and tfaerapy 
htntD A- STaAOTa, S. SiaAtnct, E. GmiaanSj L R Bira 
K0W and B SAYUt — a Gaatro-bladiul uirgwy 
Rai^ B BcrntMi a»d L Hakdiluak— t. Intiatho- 
BiTjoy cpperation*. 

Tkxndsy 

Aaiom K-orm A, F lAsa, K SofwitD and H. L. Kia 
wMia — 0- Cynecoiofleal cperatkaj*. 

IfiAEt DUTWO*!)* — ij PatvAogkal detnon«Titk». 

II L Kapxa»~i 1 X ray diagwab ajKi tfaeftpv 
Covauu Jacobs aad Lrxj MuXea — » Orthopedk opera 
tkxu. 

FritUy 

UAiarf RjoiJncx-~^ GeaJUMJiiairy *oiiT»y 
IsaAtu D\viii*aa»~n Patholflgfcal denrorntraticn, 

M I KLakah— I t X-eay tBignoris aod therapy 
Dry CJutkt^DaUy pamdt 
laaAZX OwmaouM VaJoe of la curjcry 
liexiT Bcxxaoic T<raemUa cl pregotaqr 
GirrtAV KouacHKi—Electfiwareery In czocer tteapy 
AtiOMkAXTCa. ChKV>-raithelncDa foBovliig a veauilar 
moie {TOKtkeuI utenae haaaofrhafa. 

Hvist RouraCE. Bladder tumors 
A r Lair Treatateat o< buih Lahtry early dtagocais 0/ 
otenoe caocer 

Dvmd a Wnxo. Relate ol adrenals to thyrotoxicaab 
(DorUdlty 10 opetatkm for acute aDpeQdk:ttlB lo reU 
tkm to t&e qomioe 0^ dralita» oaoonatraUoa of a 
anitTTKd tmoioa apltol as used la a imaQ InanitaL 
Lun. L Aisox Fractures of the maiffia and maodihte- 
il Rm* GcrmuK Recent advances In the treatment 
of maligoant dbeases aboot the bead and oec^ endo- 
scopic clinic. 

SlaS S>-rnpQararQ Cancer of the Iona I M TrACt, med 
ka! aspect Jacob Liracircrri. broochoscopic amect 
laaAti. I>\Mt>soHX patbokgkal a^Kct at I kat- 
LAK \ rav aspect 

hlAcarcx Laaisox Medscal appraisal of torgkal riaka. 
JostTO T Cault Pm«Dt statm of the tjwiajeol of 
'rsTicoA* Tcina. 

EA«t.L I Gactxt. Intcsitetl obatructioo 

{ ill Moxa. Indamnutor) fesfons of the t&ynrfd 
E Qtsoxow Present status of blood transfusion. 

ST FRANCIS HOSPITU 
TkttrstUy 

r Foau3L— -1 Palnfol sbouldcT 
II RtrtscR — a lodicatioas for doodenal and JejuwU 

dfafaupe and feeding 

T E CovLtv — 1. \ alue of bypervenlDabcffl prevnentioB 
aad tmtment of throrabophieWtb. 

B. Fituj — ] Nechanica] aids In arok)gy 
ILF ilA*s — j Uses and http roved ree thods of ad mlntstra 
lion of parenteral Ihddi 

I IL CtntcoTt— i ILanagement of gastric, UUaty and 
khicuf listala. 


ST UARY OF NAZARETH HOSPITAL 
ifenday 

A. S. SAifKtujesri — 3 General sorgfcal clinic. 

E, H. WAsaiEwan and P F CtwALUftio— s Inguinal 
hernia duaic. 

Toao LjuuurinKi — 3 I>einonstration of bJoco tran^usioo 

TMoiny 

GzxntiOS MoxjiE*— ^ General mrfical dinlc- 
S R. Pirraomct— p ^anal pujactoie and ancesthesfa — 
fodkatioas, coalix-indkauctes, adt^aaUfts, ditadvan 
ta^m desuoatnuioRS. 

C. C aJoctvwsn — t VaricoceJe operations and demao- 
ttratkAS. 

M J BAoDimtowap and B Prtaztwsrt— a Goiter 
elhile^ operatloas and draonstraLksi of casea. 
fVtim€tiay 

T Z, XrxoKSao— 9. G-pecoiogy and abdomtial aotgery 
W A. Ktmjtwna— ^ Eroergeocy arid general targery 
TSojtAS PtA)fT~9 General surgery 
A. A. Tkhih — ^ Geoeral am g ery 
Feame Teh2.a* — 9. Genend aorprry 
loan TwiAa-'Y General aorgejy 
CHiSTr* CfiAJXE2TOc»~9. X ray demooit r alkm, 
MiCHAxt RtmA — 3 Cenctal surgery 
F A. htuarowxAi— 3 General loricry 
it £. OzrtAJtatJ — ». Obatetrkai ciinic, low cjctarean 
aes:tk». 

M KlUTiTmci— a Reitwval of fJUnodaJ cyst. 

Thertd^r 

Lao CxAjA— o. Orthopedic cluuc toaggot trtatmenl of 
oateomyelitiL 

£. MAa>o?uLC)-~9. Abdondnal surgery 
RH Hxu.— 9 Oeaoestiatioo of petbokigicalspedrQess. 
A. V PAgnnuo — a AKpUc reaection ot the bowel, 
demoaatiatkai cd cases, mortng plcton rchibftkin. 
&L E. UcsAjrTc— X SurgiaU anatomy of the peri&nm, 
UiUeni sBde decoustjalxra. 

Fndar 

JosEwi VrsxriLP — 9. CTrolt^kaf cilnfc. 

G&otoB ilutura— 9. G«r^ surgery 
Ctttrrra CiuUJtxOKa — 9 X ray dononstratioo 
H n HtU.— 9 Demoastiztioa of pathokigioal tpeoroena. 
Ro»e»T E FiA’OotaT— J GaU-biadder surgery 
Lxo P KoiAtarwTC*-— 3 Crsanan sectsoa Indcaiioii*. 
contra indications deraoastratioos 

grant hospital 

TtKsday 

Ajfnw L STsmai— 9 General ituftry 
F H Falu — 9. Gynccoioo 
P FtaootAifK— -9. \ aginil oyatercctomy 
A. G FXrt — 9, General surgery 
Geoige Annio — 9. General suigery 
E Hesa — 10. Urology 

n dhttidir 

E. Sasmia— -9, indunal resectioo. 

A- G ZuocssuLUt — 9. General sujger y 

ThmrjiMr 

B R OaxDOTT— 9. EJectrosargery 
B A- SiUHk — 9 Geoeial aurgrry 
AsDajt L. StABtea— i Geunl surgery 
Fndaj 

SviVAH Coousa — 9. General s u rg e ry 
t. U F»ch«-\xs— p. Pds tubev 
A. C ZiuurufVN — 9. General surgery 
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inOL^EL REESE HOSPITAL 
T»tai 4 j 

ALrtzi>A.S-n\rM,SaaTXiiBt Stiuum,J-uo»Patib;l 
tad Rovnr A Ceavtou Etcntffa raecUaca for 
ftstrtc Eod doodetuil olcer ci.iTimoa doct daodfiAl 
tautsmb tod futro-estmoiaii]' for cEroek ob- 
ttmctire )uiodlc«. 

firAjjTT L Da mj pc i t tal Ralph Betticam GaO-UuI' 
dcr iuifd ot tbf confflOQ duct. 

D C Steadm. Tfrmid asg erj 
E Fiixn> GaxnJ i uj pfy' «uj|ei r at tbe nil bUddcr 
Bumaed Pom Tbyrold ourTBy larxcry a tb« rccQniL 
Hautt RruHiUL TtiyToU mri ay pU-UAdder tarn t y 
UaxCutlxi Sarxcryof tbebroft. 

Govtat RoLmn Diatbenoy of bladder tomor oe* 
p hr e ci eciy for tobercokm 

linjn Kou. EkctikaJ rooctko of proctate oef^irD- 
Btbotoay 

DAjnttn LiMVfRAL lotcmal deranKsnaoti of tbe kan 
Unt, removal of teod hmaj carahfe tyacvmoay 
w ch jCTuc artlmlja, bene IcstctbexunK operatjoa 
Juuira E LACUOa Abdominal bycterecCDaiy totopoal- 
tloD operatM rectovafinal 

Joseph L Bax> aid Ralph Rxn Cocoptete pertnaal 
lamxdoo, oranaa ntmor and peMc lafUmmArtoo. 

TYtined^y 

D C SriAcrsa. TWroid coifety gaO-faladder atme/ y 
Ralph Bcmiut wj pry of ibe dkcat 
Gtoaos L Dawpoht Geoeral torCEiy 
AuxED A SriLAoaa, Soeoruxs ? Stiachi aod Roheht A 
CiAHKHo beetusal enketaon (or oleendve coUet 
aard mdoroplaaty (or cumca lUJ pyte dc rtowB 
BnxAuFHoHTB GcaealcarferyaadcarroTof tbenioe 
ItOHSiL pAixn G«MnlH<TiB7 

} ua« Pmda- Oeoen] (urenr 
CHcn rnnaTAgn UnJaciaded tatk tapnp^Ue 
pntaunaay 

UaurRoLnex Qectiic reaectioe of protau pjTlototiiy 
lor ctooca 

Parup Lnor tad Smrxr Sebehak Ortbopedk rUntr, 
aboolder elbow haod. pdrb 
L E FtAjaEWTHAL, Si aad L E FtArmrrxAL, Jh. 
Grorcolqr^ opemuom 

W H Rrvovm Obaletncal tad gyu e uj i aa tcal dlok, 
d emo na i ra boo of foirepa, osoa aad coccEpkta Mtmr, 


TaarWav 

RALPHBrmcAJi Soriciy of pdl bladder aad contmoadwet. 
Altud a StuctIH, s^rmrarm F Stuctm aad gfwtrar 
A CxAH roHa Soiflca] dtai benuy for cardaoniH of 
tbe cw-lOBi reace rium (o< carednocoH of tba atomacb. 
D C SnAsn. Sarxny of coko, mB tstcaliae, tbyrold. 
Oxoioc L DaMDCPOHt. Scrpiy of Um fTwrimirmy (iOCt. 
Beuuu PoHzn. Gr wral aurgeiy 
SnamiD F SrxACsa. General mjrei t 


E Fijnm Soixety aTtbe ^ bladder aad cammoo doct 
Amc> E. jeoexs Nepbimomy for tabemdoca kidney 
aopcapebic proottreteay 

l(\ato SaApno. Dfatbermy of iJ»aat tm a a neplucc 
ttanT for tumor of UdiMy 

Dawitl iL LxTomAL. Sorpry of tba aefat, ftnloii opoa- 
tioe ttw yiJioaii aad (or tabcicnioin 
CHAuxa 11 JACDH* Otbopetbe dlok. 

J enju* ^ LACXjm. Gyaeoilafkal operatloei. 

OCEPTI L. Eua aad Ralph RxD Prolapar vaciaal hya- 
Ir rect o my Sbrdda or dpuj C poBanor 


FHldey 

ALnxaASnArKjSaamxoF STi.\0aa,jAjaapATiDji 
aad RoaXET A. CiAHTOXD Sobfntal (aatRtti»7 {« 
pitToJeJimal nicer rcaectka of coke for cardau. 
P C SthacU. Sarferyof tk« tkynld and laenl Hnway 
Oiohce L. Datxvpoxt aad Ralph Bemuji GaB-bh^ 
der aoiiefy and auxtJ T of tbe fruwiwi Att 
Ralph BrmLur Thmadc axrxcry 
BtaxAiD PoiTtx. Sorreiy of tae coke aad rretoBL 
klOHua L. pAim, Ueaeral targay 
IfaiCOTLEi. SoTfery of tbe brwt oaoof rarfiotbenpyb 

FimnirE Lhiiiieal. SoprapuUc prooUtectmy- an 
tmotomy 

T & Gernx Darkacended teatcB 
Phujp Livn aad Shmxt Soxhajl Oithoprdk dkk, 
beck Up, knee, foot, tboelder i Vi a netlt abae cf tp 
tluitB caaca. 

L. E. FiAHTXHTHAL, Sl tad L E. FiAmnxAL, Ji 
Gy nnrofcnira l diak. 
n IL Ream m. Gynceoiofkal dfnk. 
lamo STxra aad IL L. LxmTH.u. OynecolofkaJ dbfe 

AND CHILDRENS HOSPITAL 


rxadar 

Vah Boohxi* — ij. CvneoilofloU cuittboa 
JOHCTHTrt lIcCOUTH tad BfXSXA ME HOOK*— 
Danceatratkai of morpUu and Htpr li aVar tan- 

0 yjTTPr r— of d< Oi acB»|did« 
tbartpy 

ITmtim^y 

PxaiLa Stmsa— o Geatrtl aoifkal epf ra titHa 
n AUcraOA Laoh and CtAiaOcsa— a. tRateekal caiei. 

mautfoiitst nndra’ Kopokalae UHalbcila 
FaAKzi Foan — a. \-ray demeeatialkea- ^ 
PxAaxx Stxnaa— a. Sniptal i fi a ym a f t of a fperalVn a ■ 

<4ifLirw^ 

rixnday 

Am COBrxux — o- Oesml uiuy 
Stall— p. Fracture caaea. 

ILuux OCHAm— la Urokckal cQnk. 

Ahxua OirrOTAa — it Cardnoma cf tbe peWa. , _ 
Ermar pAuoHt — t. Endocrfae therapy in paeoakp 
atsiSty opantkBa. 

Friday 

ILait E WniiAMf — p Gyneaskffcal operadoca^ 

CcatiTAJKX O'BiiTia — ii GeHeral aaJjkaJ operatw 

Uait Shvach ami FLCsxm Uaie — l QbateCrio. 
rmtitrm FOHB — 1. \*ray and dbthmpy therapy 

SHRIKERS’ HOSPITAL 


opcatkea. 

{Tefaeadav , , ^ 

Bmamox Uoohe— ». Dononatiatfce •f pia^ trea- 
nkpia' dab foot dink, 

Bmatmex Uoon and Saiou) SQfTiiD--p Chtb^'®^ 
cpeiaUooa. 

BmazDox Uooa and HAJorn SoraiD— *■ 
dink. 
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PRESBITEWAN HOSPITAL AND BDSB 
MEDICAL COLLEGE 

Tmwitj 

A- D. BrvAif— <1. Sufftry oi tl« bmit 

V C lUvir— 9. CwCHKW* ei licmoW. 

n. L. KirwootC*--^ KJdoey •ufjery 

R. EL HeMSI— 9. Tnui#urttliT»l eteclro luectkiu W pro*- 

9. Tujnon trf cbm wtU, ikaooitritioQ 

0( CMC*, .«j__ 

A. H. ilotfTOtnaiv — it Abdomin*! wriery to cWwren. 
A. % HMVOOHEK-— J Nairoturjlcal opcmioci. 

Jf’tdMti 4 y 

A. D Bevajt— 9. Heniis «od ttodem nd e d tmfcto 
F B JIoo*caEAj>— 9. PtuUctustayol mootb md ftce. 
C B Davi» — 9. Tunwn of the Urge totatine. 

It L. JUmcHJoa— 9 Sa f ety of tbc Uadder 
N S. UcAJirf— 9. VjwioilKirtcTY 
Dt. Gattkood — lOx Cardnota* of Um Uot»cb foUow-wp 
dlcjc 

E. V iltLPa— to. Tijnjid wrgery 

H. A. 0 >atanj£A«— la Sutfoy to dtobttfc potltau. 

E. R. McCAXTtOf — ti StnngflUted bemU to tofant*. 

W J P o m — n Fticture pnjbkmt. 

Tkmidj 

h. D Bita-'t— 9. Sttffcry of fall Uadder axxi bUe tmcL 
H. L. Kamcaura— 9. TraiaufrtiiraJ reaectfcrn o< tl» 
pro* tale. 

T B MooazHiAi>~-9 CWi palate awycy opecadvo 
traumeet of aolcykab of )av 
Dx. Gatcwooo--^. Gaatrfc reiectba tor ulcer 
R. H. HrufT-*-^. OfvertkBk of urioary bladder 
R.H naanaodC.^ ArrcuitCB— 9 Uoaioal afioary 

Stafi— 9- Drr dlnte E. 0 Auix eodocDctdoato. C P 
Bactti oyttoda AaIco.v EuUrixi. cea](Tdtk>c of eady 
cardooou of erteroa. 

G L Mdft fTOcna— tA Fractare of tb« treater tuberoalty 
of the h am ent a 

A \ rtBitxiiatK— r A Sglnal ond Injorka 

Fndaj 

Staff— 9. Diy dink A- D Bt>AiL Pment aixtoi of 
anxftbeak. U t. Kumoocca. Gemto-aHwty cor 
rcry R.CBaoa'X Treatment of maasIrehrTironiiaop 
in gaatric okcr V C Duto Sigiiiikaflceof poljp* 
oIlarwboweL F M iliuxa. Method of totriveaoua 
Infection mcr kmjr perwd of tlffto. R, H HcaBiT 
FftiTOih of Uadder oedt. F H. SiiAtja, Obatn»cti\'t 
janodke. C L. llcft BorrtJu RrconatrtKtionofocrm- 
mcm bOe doct caaea iM L. Loarm Gcaouloota 
InjfDtoale. caaea S. E. Lawrox Cbofccyateoirroa- 
toniy lodKalloQa 

E. } Btiaamc*— i Oitbopedk dtok. 

sovTu cnic.\co coMMiTvm iKsprr4L 

if E. Fucart—j Vvinia aacitbeaia, aoalvilf of too 
caaea 

LoraP Sirrm — » yx. Tubcrmlotiaof ibekldBcy preaeO' 

Utloo of cue 

FdfjT 

Etxowm — I F ractu m and dUkcatlooa of ibe 
«lb» peneotatka of caKa trntrd ^ open operslioB. 

rtAxx G Mtra«TT — t ja Fracturta of th* upper end of 
the homena. pcwentatlon of caKa 

GcOtccG 0 Bita^ — 3 Pmopcnlire (A-i^reratloo piw 
ntattoa of ca»e 


IN Srn TJT E OF TRAUMATIC SURGERY 
(Sl Lul«*a Hojpftal) 

Wtiaadiij 

Geoitcy G Davis — 9. Rupture of the cretiua. 
i rurw 0 Eui*— 9 IS Routine examiaatton of la/ored 
back. 

FanrovT A, CaucnxE — 9^ Scparatkai oi latfunua of 
fover lumbar r atebr e . 

VkiUXAM R. Co»«Pi — 945 OW dialocalicm of ifcouider 
Hamv E, Mod — ia Demomtratxin of caaea of multiple 
lajuw 

LaRoY P Ktj«s— to 1$ Ruptartd. eptsea tad other 
aMfimtm? aaea 

E. KinCMcet — ro 3A SpoodyloUstbeala in rejatioi] to 

ioftirlea 

Ceoice L. AxnxaAtB — 1045 Cottm’a frarture. 

R. W UcNtALY — II Imnjediate repair of to|cirad blood 

vmeh. 

E. U Hodoiao — ri II Ccmpfmkm frmetum of ihe 
Bptoa. 

Phoix H, Kwsche*— II *0. Knee iotot toiariea 
HomsE. PottH; — ii 45. 3 «»e\ rayaapectaofalHcoaia 
C R. G FoijJ*m~ia Reduettea of fracturea ender 
together with ambulatmy treatmeflt, 
mortoy pktore deswnitntlaa. 

LkRoy Thompscct — J yA lotra-ocaltr foie^ bodica 
STDarrr Wauxi, Ja— 145 Lacented wooada 0/ the 
cych^ 

Ptm. B Macsv»m— a Anomaika of tie *pto* 

A. M Haitty— a i$ DtaoooamoJoa 0/ xrhaMHtattd 
caata 

EoAon B Fotnzfi — 1 $0. Troohieaoate ahouldera 
Kkuooo Smu — a 4 F loiurtoa to iotenut >w>dT.i<nr 
oartilace. 

B0tac\]f L. Rxmcaicxx— j. MaaageMstof tmunatiaed 
/A»ini>L^AixjfTro— 5U5 Treatoeoto/raptairdbketa 


Fekd it ifiLU* — 3 30 TTjo injartd baad. 

StoKtY B MacLioo — 345 Knv apparatus to Increase 
ef&deocy of Thomas aplmt 

FuD W SiixE— 4. Bilateral renal carbaade with pert- 
Oenbrltk afaaceaa. 

nA»T K Fisszm —4 is Elertrk buna to chfldrtai. 

CMtCKCE W Horiaxa — 4 ^ Modtra treatment of cocn- 
pteaalon (nctam of tM aparie, 

AuK> B LcdHAurr — 445 Oiwee of amestlictic la 

Aiigkai thock. 

WTSLEV MEMORIAZ. HOSPITAL 
i/oadrr 

P B Maoimoce — a Boee anrjery 

r«ad«y 

R. IT hfcMCALt — 9. Gall-bUddcr cjrjery gaatro'totea- 
(toal lurpety 

C. B Rxep — J Obatetrical dtoic raovmgpktaredeniOQ 
atnUoD of breech ifcllvery pcrloeoniaply and for 
ctp* dellveiy deroonatratiew of eatcraal meaaare 
areata of totra'Uterlse chDd. 
n 

rmuf H KwfKma— ^ Jolat aarwy 

CtJT Vak Alarm— 9. 0«t<itls tuDorolosa molthtlex 
cyallca fjaoglliii) 

G H, GAtirtr* — 9. Cynmdoekal dtoic. 

G>i»«cJo^c*l dtoic, Taytoa) plaaik 
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MUNICIPAL TUBERCULOSIS S.VNIT\RIU 11 


RAVEIrtWOOP HOSPITAL 


T 0 ttJ€r 

CmxirT L. iluTor— ^ Perkoal tshefcslocii 

UiMJU Joocnim — p ’nKnofLatjr pimdc Monc 
tonrr 

Konr C SwiAjfV — ii PttlwViriaJ cotJercaee, dctpotf 
(timtloe o< puhotoflcsl tpeomeiA. 

Douoi f KCTMnc* — p. NfpLrtc tc r m y for ttbereolo*l« ot 
bdscy opcTUirctuTirryfocttibnroIabof ibefcpito- 
nrteary tr*i:t 

Fiaxe Fmocn »od F«AJtt SitEjx.M.— o Aitlfidal 
pneomotboru 

FturmcE Tx:i, VllaxJ H*i 7 ¥t*adR J HotucgiP 

— i DtiCoocije cflnfc. 

Tk^tnity 

llDus Touo.ifii* uhI D\\o*rt— ^ Tbon 

cspkfty pwoDKilyK^ ptimk amratMoy 

K J HnoufTtcoi — g. VrilBck] pocuin£><J»r»i- 
FrWrr 

Auax ] llirx\ and SL ] UrxucBtai — 9 Scuxtcalcoo- 
ftrence 


octPATmn rkEUxunutA^ cuxic 
XHQ WufaiDCtaM Bouiesijd 

UQ(<a Jovxirmi*, c L Qcnr* F.ho. Btmr^ Caau 
Iacoucm aod GzMicv Tkk7Vm~- 9 «nd djklly 
AiUflc*! poeuanUnr*^ o* ucJigMorj p»iknU 


CHICAGO L\T'<C-IN noSPITVL 


rMWty 

G. IF OrzD* — 9. GaB-bljiMn' fojgay BoruEey tad 
iDCuUility 

C. A. Butwrii— gqjo. SomT etsat ttady wiuba- 
ticm la a prtvu bocplul 

D B. Poxd — 10. Oniwpedfc miftry 

E. 1 i\ lltmuiaodj J UMu— lo^i- Catdaooaef 
tettk. 

ftt Ftn-O — 1 1 Dhfaoaii aad tTMtsuDOt ti ftesStj 

L. C FtsKx aad D L. Joconcni — > ^ Caibk 
■ypUBa. 

TF«ri>ta 4 aT 

G M TAixmiET aad J J llooti— 9. Card*** rf 
CDten, nwdlfxd CmJu opnadm. 

I luiAai) — 9^ Fractaita a tke cb0« 

IL F WEunjtxnra— 10. Emodma u etkik«kal Uc 
ton to l^y7s«nl7ToMitis. 

C B IxcTKOco — to 1C Ucadadva- 

II r SvtTxoxu — It Blood Uandialoa. 

L. E. 0 \T — It 15 Obatrtric*. 

J F O uu -II ja Spinal irrtrTiwb. 


rkwf d tr 

C C R tx n a o— 9 - Ot»trtjfcal auastbeth. 

U F Gaosvnn* — 9 it CnaNan wrtwa. 

A C lUnXETT— 0 JO. W»tal dktBifaucn trf dkhrtfa 
A \ Dewija'm— 9 - 4 ^ ladi^tBio*. 

F N Bcmtt— 10. CmraJoaa c»fl amintaaa o( ewT 
ILF D* m -ifr-jo. SoTfical Urcbciw 
P i SuiLA — II Piraiffiaa abdomtoal tad** 

F R. Ttw Hu»»rn— n ij llertility to 
E.BlTVou'lX*— 1 30 r*mbo dboae lartmta^oe. 


Stifi Fud L AfiULj B CtoLrt, ^ru-UM J Prvtx 
MAjn %I Cnaao 0 '* 0 . rturx F \\air\aE. 
U\xi'ti. Snibn. a^ U C flcsziTm 
Xftadtr 

Su3 — J Cfcitctml opeftCRKia, caotioe pknu« dam- 
atralioe 

Tmadti 

StaB— ^ OtWetdcal ajirl icrfientoc>cal oporadoat 

n airtMt 

Sufi — 9 OtiaUtml aod omor'okitial operaboaa. 

Sufi — i OtMtctncal chuKi BKdoB picture desKatatndra- 
Thtndrt 

Vafi — 9 OtatrtTxal aad tjiwM ii c^t cal operatioet 
Stall- t Obatrtrical aod tyn ecoto fial diy chatr cooUdo 
pactore dtrnooKmioa 


Stall — 9 Obatctncal ami fyaccokiclcal opetatksa. 

Stall —t (Jbauukal aod p mac ot fi fial diy cHmc motlaa 
plctun tVmcioaiTatkip 


WASHtNCTON BOULEVARD HOSPITAL 

faea^tr 

PiDL C For — 9 Gynecoic^ical cfintc. 

It {Jataday 

A R. Metz — 9 Gcoorat nfftcal dtoic. prcantaUoe of 
Timmul tractoret 

TUrtity 

V J O Cetera — 9. Hydrwplueab, ettolocy aod treat 
iDcaL eaae upmu , V laya aoil opaiatfv* roalu 
Hpnpobto praatatc«t«nT aod Uaofurrtlual reaectiiaa 
oi proatatc CDOipaiatprciy todlcatkiiia aad naotta 


OH r\RR DOSPITU. 

Twndty 

loon Tcn^ Cnenl aarverf 
GotsoM S% ■jeaent— ^ Ortbcr|«d»: 

Axnt^ Cccrurr — 9. llaoajMoeet luaura « tta 

fmoT 

rrrfiN^ y 

RUJH SmiTtAX— 9. Oanertl mrjlcal cEnic triatwi 
of }XT^ olcxe 

Cx-tairt Ftrt— 9. ryoecoloftoal ^imtioaa. 

Gael Uruon — 9. OpmtiTa cy atto ct^iy 
Tktni^y 

Lotia Rzvaa— 9 Ceotial tnipiry 
Aoom tiLAJT^ Gtoml xuiett 
Caxl UmoTf — 9, Ocdto-ijHiuiy operatkiaa- 

/rtfay 

Jo«x W Tort— 9, Ccncfal rtijery 
llraTor m Mtimrat — 9. c^walx**- 


FR.\NCE 5 E. WIU-VRD IlOSPIT VL 

Far W e , 

Auzx E. STtxuT aad MiLTtix 0 «*— ^ Geoff** 
#iea^ dtoic. , , . i_r^ 

FaEocaicr Monita— > Snr ®«7 

Herf rMty , , 

OmM V\A«ta — 9. Gexeral anrtlcal duac. 

VaoobX L. ScDCXi — lo. Diabetic cimlc- 
Tkani*! 

JonnFjAaoa — p TLyroid cink. 

F ^^7 “ 

Vrcioa L ScuaAon — 9 Gcoetal aorffcal dhtlc. 
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M£RC\ HOSPITAL 


JACKSOV P\RK HOSPITAL 


rwjrftf/ 

E. iL B*owif — ^ Miftyntniy of tlie coion. 

J E Killv — ^ Qironjc intettfn*! fiitnla otentlvn rcn 
tnJ heniln. 

Gcoid Gmimit— 9. Prfcrfc otwtrodkttL 
J D CiAUDOE — 9. Fimcture* and dliiocitioBS of Uie 
cervical iptee. 

C. J LAJLdt — 9 Ropture of tbe ipleen itmuUdag acute 
appendidtla. 

WeJMtsday 

II F McGcm — 9. BQiaTy tract aorfcty 
C. F SAwm— 9. Acute pnncreaUtk p^oraUn* gastric 
and duodenal nkm. 

C L. ilArru* — 9. Anal fiftnlectonuea In cates with pul- 
mooary tubemilosit. 

EEGujLrsoa — 9. Cardnoma of the colon cardnnma of 
the breatL 

Ilauicrr E L^xua — 9 Surgical anatom/ of veslol 
ori&cc and orethral dntntcuoot treatment of btadder 
turnon. 

TIanJay 

E D ildoaHEAi) — 9. Toxk goiters, differential dia^^nasb 
of cases of dyithjroidlsm and hyperthyroiditm with 
ladlcati» for opmtfon and management 
W J Pickett— 9, Tedinfcal cooaldentkms In poaterior 
gaitro-enteroitomy 
F E Poke — 9. Fracture caaes, 

F DaoorurajidF C\au)U— 9. Gastro^atettlnal 

fltnlr 

Friday 

Hc5tT ScHMn i and Hcuekt E S omm — 9 Gjmeco- 
logical clink lorcery and ndlatioQ thenpj 
JosvhLuse — 9 Caranoma of the eeslto-OTUELry tract 
A. 11 Vaoohx-^ C/itk hygroma m an Infant 

COLUMBUS HOSPITAL 

Tmaday 

DoncL A. Orm C. O LiXDttaoB and il E fLuokAX 
— 9. General aorgery 

DtxiFx A. Oam— 9. Indkatloni and contra lodKxtions 
for spinal anr^heita. 

Crooctvo BxtaETT— 9. Grmccolockal operatkau. 
&Ii>cu Jouanoci— 9. CoUapte tnerapy In pulnttoaiy 
toberaiJcnh 

M J SnnjtT — la Surgical treatment of olccr of the 
atomaeb 

ilixva JotxeiDca— 2 Sorgery of the cheat 


ilm*d 4 y 

F E Basboc* — 1. Dry cHnie Sympoaiom on treatment 
of pulmonary fnhrmnTftdt, lorpcal and mcdkal, 
Tutsicy 

T H. Kellet — 9. General amgical clinic 
Auis BAJfBExcn — 10 General aor^ical dinrc 
C C. Clau — II General aurrical clmlc 
S B IJacLeod — a Fracture clink. 

"[Ptimodiy 

Aaan Babhesoek— a General aurpcal cDnfc . 

H Horr Cox — la General turglcal clink 
E W MAJtCHifairr Roanfiow — a Dry cHnk Hand in- 
fections as related to Industrial surgerv 
H, F SraaLDto — j. Mortality of appendicrtla. 

ThmdAy 

AaaiE Baubieoex — a Genenu aoiTfca! cUnfc 
T H. Kelley — la General inigicardlnk 
G hLucaDftuTT Rosmioar — ii Injection treatment of 

E Auxx PAjtaocd — la. PoatoperativB treatment of rup- 
tured appendix with pcHt^tli. 

R. T pAaiJtY — 1 CborKpepitliebocna pseudo Addison a 
disease volvnlns- 

J J Moou—a Grrw surgical pathology 


A. F Gea^ surgical dink 

GEOtcsil Lpcai— la Oynecological surgery 
C C Claxe— II Genera! surgical dink 


SOUTH SHORE HOSPITAL 


Tuudiy 

Axel Wexeltfs— 9 Gastric wiWT 
GeoioeG O’BxrDS— ti Generusorgery 
ClasejcceS Dctkex and Axel V> nrrjoa— a. Symposium 
on gastric and duodenal ulcer 


WtdHttday 

Booh MacKechxiz — 9. Surgery of the colon. 

FaAJTE G iluxriiY — 11 Orujopedfc cUnic 
H. ^nUAM EiOHAJotrx, Gut S Vax Alarm and Patti 
R- Civeox — a Syinpotiam on intussusception. 


2 tMn 4 ay 

Eoois D SiOTH — 9. GenltcMirinary aorTery 
Lunx collapse procedurea. 


Claxa Jacosson 
C C Mauzx — 1 


. Lung collapse prt 

Cardiac risk in surgery 


II finnday 

Cav-VYrroBAatETT— 9. Groecok^kal chntc 

G V Dttcurt and il B Buaxi— 9. Emergency aorgay 
in Industrial inhiria 

Tkvniiy 

ilcf vj JoucJTOES — 9, Surgical treatment of ah<gr«« of 
lung. 

F Mi*ciLcaaodF Mueilex, Ix.— 9. Transptantalion of 
bone. 

"HLJx^GEflL and T E CnEsrortni— 9 UrologfcaJ 

C N BtioiraaDdM B Braxi— 9. Emerreocy furgery 
m induitnal In)uries. 

Frtfsy 

DtxTEL A, Oini C. O. LDtDsncnf and M E liunitK 
— a General surgery 

il J SrtrtaT — 9. General surgery 


fniay 

E A. Lcttow — 9. GynecologicaJ dmk 
Anmarw DtHLBEXo and WnxiAM Hauxailoj — ii Oper 
adve obstetrics. 

H R. CoL\’Ex — I. Industrial surgery 
Waltex Fischex — J Foot prob^ms. 


EVANGELICAL DEACONESS HOSPITAL 

Tmaday 

EnwAxn Htaoxe— 9. General surgery 
n tdiusday 

Paul Moxr — 9. General surgery 
Thxniay 

A. J ScaoEXBExo— 9, Pdvlc surgery 

Frvfay 

JOBS Peaxl — 9. Abdominal surgery spinal aontbesk 
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EVANSTON HOSPITAL 
TmtiiMy 

jAMa T Caix — ^ X-ttjr lUttnorii uxl lienpy 
n OLUM R. Patq*— C- ThTToU cfinic. 
llAJtcu* U HosArt — p. G«senl corflc^ cfink 
C^OBT P Bjcmt tdruce* la tL* bntimt 

of cotnuxm 

ilA*ru* H Hc*a»t-— *- Ffmctan cDnic 
W0ijMtd*y 

W'lmoc C DofTc*i»— ^ OriKCokifkxl opmidaak. 
Caum E Guadvav — 9. CTDccofagnl openiioD* 
J^nOHx R HtxD — 9. Tberadc tosttrj 
FusKUCK CHxxfTomi — 1 PeuKjurtruka of carflcal 
cam 

ROBZxr C LoanoA>— 3 Dt ru mB r atfap of ortbopedk 
TTundai 

WouAii C DurrosTB — 9 CrnratocKal opemiooi 
Icani L P uatu — 9 Ortflopeae ocwaiioa* 

\\rLLiAi*C Dawokk — 1. ObcUtr^cUak 
CiAxixt E Oaux>«at'- 3 ScU&e icR for tbe eut^ 
fti f nnrit al caicltiaeia of tbe ccrvfx 
Prid*j 

FirntatcT Cnmarm — 9 CctMral nr^Ical cfiok 
FaAiK3t D Gum)— 9< Doncraat/atVre cf •arxlc*J patboA 
0C7 

CiAunE Port— 9- PnacAarkal disk 
J F enm SAjrKnr-^a Urakivcal cfiok 

ADOtrSTANA nOSPITU. 

Tmd^ 

K U PxxCY aad 0 E Katkaih — 9 Oolur «ad cebeni 
tBTftol cllfiK 

ff dtaUy 

A T Lovmmf utd Eaai. Gusn— ^ GecciJ ktc**T 
1 V\ S t ' tu » — 9 General Mtrpeal cmk 
K J Odio)^ Goeial KHTlcal cUak 
TtarrWej 

N H PaacY aad 0 E Nai*ac~ 9 G«trr aul fntml 
■orfical ditac 

FrWejr 

A T LciCDoaxa and Eau. GAastDK— ^ Oeocral curi^ 

J W Ncrcm — 9 Oateral eurpcal rtfntc 
K J O riPh — 9 GesoaJ aarcicai dioK 

LUTHERAN DEACONESS HOSPITAL 

Ceoks H Scxaoxsn. Jon Koocn H C V^auacx 
and G H UAjomt — 9 Geooal nrcical efink. 


ST BERNARD’S HOSPITAL 
lf*<*rfa7 

W O LffTCa — t 0<B«ral to i' i wj 
Tmaimi 

W J MinJCUAjo) — 9 GcBCral Pir(My 
H. UoncAm) — 9. Getteral nmeij 
G IL CriHDro-^ Geaenl i miuy 
L. B Doxnt— * Omhfr-artoaiy Kirffry 
TTa^ao^fT 

B. C CosHWAT aad R. J iUsn — 9 RacitfEKiacki] 
dtsMDSfaaiioD of asnaaUc* of ipbir 
I B. HATTnUTT— ^ General aurp Hy 
W S nacTO* — 9 General B npejj 
I A. PAam — } General wriieTy 
E L. Goatxxau and S. S. MAtamKi — > Gasli*- 
latwtiaal opcratlot*. 

riandar 

I T iJliTW— 9. TTrywid •ni*try 
F At PHUta— 9. CesHo-oriBaxy aerfery 
W r Gen — 9. 0 yDca 4 o(ical opera tjocia. 

D A. VLoenuxa — t. GynKolcicical operaUm 
C C Out — u Daonetradoa of anooil ip e c Lm a 
FrU 4 y 

A E. McCaxca— 9. Gocral farpery 

E. A- Rxea aad F J Smxxa — 9 Opentbe otetetdol 


TTani*y 

Gaaaca H. ScaaoMi, Jon Rodcxt IL C Waliacx 
and Q H. ALuam — 9. Goicnl •orglcal cBnlc. 
FrU 4 y 


CBILDRE.V 8 JJEMORLVL HOSPITAL 
i/**day 

Fumn A Caxnui, N Psas aad Fnan 

)UJn> Ortlaoprlle dtnk. 

T**id 4 j 

Fazacon A. Caxnuta. FnirDi ori SemA tad Ca t w fl 
N Pixn-^ OnnepmSc opmlloB 
FasDCaxs B uouusxas— a Oral HTfciy opmtna 
and desncmitnUoa of caaca. 

ir«dae»/ay 

Amar H ilcorToomr and attff— ^ General wKfnT 
(fcratim aul dcsawtraflon of taaea 
Thnti 4 f 

HxaMxn L. RtmciDCQ and alafi— 9- Ur 4 ofical »*®7 
operatim and deroosatratlon of Otea. 

Friday _ 

Aiaxar H Xloemxnczav aad itafl— 9- General *«rfHT 
operation aiai demoectratloa of caaet. 

ILLINOIS iLASONlC HOSPITAL 

r»«d*y 

E. Vi anx — 9. Proatxtfe w re t r y 
O C Rpc» v . Si in e iy of lli Udney 
CLxanic* SAiiaOT— ^ Tmnoci of tn* teatln* 
TTtdwiiay 

GnaoT Fm»Aroa — 9. Obatetrlcal p«Ue» , . jj. 
rwAaTja Pxmjxa aad J R. H.Aaa\— 9 - Gal «»**' 

CxaxT^SmiutJi I — 9, lleiBcal eoftridetatfac c< t>>r^ 
dinae, ,, 

Huoa tfxcEznnct — 9. S u j pery of tha ityrt*!- 

CILTmcwa— 9. SatJadcMadderatiomo/pcptfc*® 

J F Davo — 9 Smrery of tba cotoo. , , , . 

WALixa Facma— 9 OrtBoped*: pretden* of tka wrA 
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HOL\ CROSS HOSPrT\L 

TmtUiy 

J FaAJimRrnc — p CTBecoioBlakJ ciolccy*- 

tectomy fptml arwriffH^i*. 

E. R. S 4 «p™:±italco«idH»tinu regard 

htg tlie Gfsbsm tot 

TofwF I>T»Ai*a — ro. Hjratereettxny *fiQ»] aarttliok. 
Vmcn.*r 'HMtcwMri— ii Appcodertway 
TTadactdaT 

DaKAu:> MoxAOi — p. T hyrpW tcwy Uctttrt on arenin 
uwtUMab. 

A- jR. ItcOujatt— to. Herafak optrttioo. 

Pacl Lawie*— II Low eerrlod coareaa KOktu 
TMtirii*y 

S nc jax JT Rrxzn — p. Ojwcokgics) opornlooi. 

Mksimi. SmtOL — to. CbetetytJeclotBy 
F F Fwaott — ti Paafrfiterectoaay 
C. II Mc&tjott— II Cbolecyitotran/ 

Friday 

M J p jriywTra mmrT-^ Tbyroifcctociy hjvtmctowiy 
Rrouw Rocd —la Ffitmtor^ophy 
Atixwt* J4VW*— II ApptotfecMBif 


JOHN B irURPHk HOSPITAL 

i/aWo]) 

Jottwi Kjutwaa «»d R, J MirwsT-~a Rect*i tie*iment 
M opfKadkttl tad other pelvic a b e crtiee . 

Timd*y 

H. R Divi>->to. SmdiO of epphfKAi trowth dhcurh* 

uteck. 

M J pDtctU— 10. tmeajeaey cff ccy 
0 H. &Cffi7U<~ia ObternHoQ* oo treetmrnt of poeo- 

F 0 Bow* — g Treetmeat of poefpwtJ (ofectiDtti. 

It R. Kuenr S- J iU»x~io. Oeoeral lorjfry 
Friday 

A. C Cajivt — to. DUftioeb and Uretmfnt of •koQ 
(nctnm. 

H JL kEJOTf end S J Miu — lo. Pw-operaUr* trort 
coeot in sbdotnhnl cun 


POST-GRADUATE HOSPITAL 


B C CciHWAt— 


ifa0i4J 

\-ny 


TtKtday 

71 SotowAt — la. Urolofooii dlnlc. 

Eim. Rsa — la Crnecofoclcaf openuioae. 

D Stau-m * — t IntrzwirTthnJ praiUUctctay tam-ta* 
pfetnr* dcBMUtrsdon. 

tr»d«Wdj^ 

L C. Boowi — lo. Rectal opmtioM. 
o XiMUtiutAjr— 1 Phfcbltk. 

TJoenday 

^ L. Mcrtn — la GynecDiogtcnl opmtlouL 
R. A. Un-EKDOOr— ji CyT>«ii*ack*] dJ^ with enfoo- 
Kopic deiooaitratioa. 

Lmi Ivir»— ro. CjT>Ki4flglc»foj>critk«i, 


RESEARCH AND EDUCATIONAL HOSPITAL 

IfwWey 

H- B Taoj(xy~i Ortlapedic KUgety 
T)toi*y 

CA*i,A.Hlii»L 0 umnd'WtuJi*i>\A 5 H\ 2 tL-— p. Tbomi* 
nod fcaeikl carfei 7 
1 _ S. Scffijur— 9 - 0 »il ttugwy 
ITtijutdtr 

Ewe OiOfEiO— 9- N«uok»(ic»l furtoy 
R. B JlALct5L»— 9 . rargery 

H. B Tbi»u» — I OrtlKwwdic furgeiy 
F H. Faix ® — 3 Ofartrtnal jind fynictiJpiiaJ cEojc. 
Thursday 

Ckasoxs B Pcwjow—o General rorpxj 
C M McKiaou — la Urolojkal dink cy«o*copi«. 
'AnxAnn Vas Haul — a. Tbooric Ruiery 
Friday 

CA*r A.H*r*i^Aj>dIVitiAJU>\AJH-uri .— 9 Tbojock 
*ad gen^ K UgKT y 

F H. Fajj >~3 Oiwtrtrical and gynec o kytoU cfiaic 


^\'E$T SUBURBAN HOSPITU. 

iJtmday 

£UnrJ DoQC7T-*-t UrolofftqJ dale. 

Tuesdar 

WauufJ PoTTO-^ TIu heolinr fiactwm 
OscAh B FcunaiocsDt— ^ OoB-oUddw 
TboumI MtTnzr—p. Cnerol fortery 
jAiio H. S g U 3 > ' ^ Cycesioclcal rtink. 

TTriundar 

t nm E Notmx-^ Ceteiai 
■pqiwni H. Fau>~ 9, Oytiecebi^r cLnk. 

Tivnday 

Ca*»l.fs E HtnesrO'e — g. General Btijciy 
Wauj E PotTh— 9. Tbyroid dime. 

Ukti* PAtrLDCE* — Q Intcrotlof oboUtocal cocditkoiv 
pAtn C Feue— 9. uyoecolagical dlnk^ 

Emm C Pvcm — 9. PathoVtglcd denanuintibo. 
fiotexx Hpwrrcw— X Urdockai cBorc 


ST JOSEPH HOSPITAL 

Uuitday 

Hocu McKsVxi—a. Review of timmatk torjery with 
•peoaj rtfereoc* to /atftare*. 

Funday 

FiAifucf B McCAan— 9 . Scjjiiadaaiioniy petbokpsT 
nod auridcai trewsxotof dbeOMof the c*^ btadder 

Raiwi A- KowtdAT — 2 , Bitut tonwt*, 

^ednoday 

Bmta McRc»xt — 9 . Abdaffllxul nincry oantiy of the 
Urge (atcstlBe. 

UAimIt \OTOT — 9 . Puerperal Mpilr. 

Tvotuf J 0 OoTOCact, — i, ObaUukol »od p ~ne ipkg 
ka] operatioox 

7^rtd«y 

iVarnwH. G locLor — 9 ddt palate and drft l» eper 
atkm. 

RotraC Rowhqut — 2 GoB-bUdder anritry 

Friday 

t. W Ana- ilArnx— 9 . OUtetrkd diafc. 



SURGER\ G\TsECOLOG\ A^D OBSTETRICS 


ST ANNE’S HOSPITAL 

TwtaiAj 

T E Mtiirr— lo OrtlwMdlc dlnlc 

J L tJun — n CttmlfOTftty 
B B-^nxT — t. X-ny dfmMutntIm. 

Tr*£ra^ 

G F THcnWJ* — p. Stnnuch *i*d Inlattnal imxerjr 
T W McCcwkill— la GfiMDlacj 
J J OiUDi — OannJ n ui t r y 

Th^ti4j 

H. T Dooctt — 9. Uroiofic*] diic. 

E P Vaucsv* — 9. G«lf-U*d(kf turfCTy 
E. P Oujm — a Trc^tiDeot of Injvriei. 

J L. FiJvnro — 1 1 PithofcufcaJ otMtetrio 
FriUr 

B W Macx — 9. G«>«%] KTijery 
Sufl — la lu tt tua . 

D F Bato — Gea*r»r»OTicr7 

h. R Em. — A. Puhokctcal denowtritiaa. 

ILLINQg CENTRAL HOSPITAL 

Tmtiitj 

Rcrai M Llu;RiJ=mx — 9. GetmAi oErfcrr 
Pwmr BL RiCrK*i»— 9. Orthopcdia 

TTrtfcA^T 

Cbaiu> Prcrifi*— 9 G«ncni t mi e i^ 

Bn-xuDOx LIoou— 9. Ortbapediia 
rkwn/ 1 

S CuartT Eocut'-9- OeKnicoTKey 
XtCTQx Liodua — 9. G<flitnHinimf7 furfcry 
FrU*y 

tlnuiM T HaXSS\ — Q. CcOml BTfCTT 
fucc* Gill— 9 Neoraki^ x a nety 
Ion J Goa— 0 Ob«WTta 

Cbxvtu Gc\ «ad A IL B uuau— 9 r«tbabf>CAlcHt- 
fercace 

a.\RFIELD PVRR HOSPTTKL 
TurtJiy 

JCKt R Butcn uid Sui Pua — 9 Sor^rry of tB* •Ubd* 
icB tremUiMiit of p«tie olccr 
L F UacDiaSjod— 9. Gtanl *<11x07 


muftry 

J U. Bn no *sd FiAXx Cs.auytt — 9. Oeoml vmtcry 
FfW 7 

Clauncx SAXUKir — 9. DfpCnic *11x10* of twteHa from 
rcB*l l oi on *, trpmmoitml pjud ac tk m ed tetloaa wllli 
ipfraKola I^arochvtx PtHiidA) 

\Dra3rrJ O'CtMox— 9 TBti«ralo*i»of UdM7*ritiTe. 
Tk«ofcuc* kTdrcDepbroab, pfAsdc repur ^ ocpluo- 
P«T 

EVANaEXIC.\L HOSPITAL 

G. Exu-ui Jomni CTTnlral (taiQe* of extn-Qterliw 

PoCT’^S^nOTim, •toific* of puKreatltk. 

PniarT* PtPTK. TixUiscar cf lo«v finib IrxctBies hj 
bed 

Pirn. OXOKK Pakdcoj — D eaco* t r»tk« of wwiA-k *iw< 
pbotOfTipfa* bowtax newer metboili of Uw hanrfHtu 
of frwrtma of ibe ngviTW tad — rwtihif 


AMERICAN HOSPITAL 

Tmiday 

R. B Malttxu — a SorflctJ dhric, timwo of tk bo± 

Max Tkdxzx *aa Pamr Tkux— 9. Sarfkxl c£bk, 
ou^foocoA of the rectum. 

W B Gxuivxo — 9. Gcnenl loixleAl i-Hntc 

Fluxx £. 8r»«o»— «• RAdfua twAtmept of orditea 
of Ula Buath And toofuc. 

SotOMCBf CucnrAMX And Ftxnxucx Bon— x Ua> 
Afoacst of pkccAtA porrk. 

Ktimaiaj 

Max Taoux and Pxnir Taoux — 9. Sufical cfnk 

UmAfx E Ttrum And S. CuEJorAXV— 9. C— Ig’ 
■orxicAl i-HoV. 

DavdLL Paadoai. And Lxoh Sdijti — a Uroleticil dU; 

Peawx E. Snovai — x RidiolenkAl ondc. caii'Ihww d 
the briAAt mnd fttoale fcfift^k. 

7 ’imf *7 

Bi 30 A> 0 ]i Oouaxu akI Jou F Pkx— 9. TidHri— 
And leckilqQe foe *ujiu/ of the che^ 

Faaxk £ SumOM — r. RAdJoHckx] dink, In&idBCi* tod 
coAUX-tadjcAtkiei to radlosi tr^tnat 


LITTLE COMP\N\ OF MAR\ HOSPITAL 

lfMid*7 

W D Stucs— A. UAnAxesDAt of (dAmptic pAdotA 

Ta**d*7 

L. L. CxAXfixi — 9. MtmxaaeoC of fnetam ahed tk 
J £. Lun— 'la T re atant cf ajtfnttnA of the th Afcr 


ir«fA* 9 d «7 

—9. GAttn-kitadAAJ RTieiT 


E. D ncrrfTTM 
aikmi. 

Tbr*f*7 

L L Cfuxjmai— 9. MtuAinneAt of ewspotad fmetm- 
W K iltLfrt— »ft Pad mm tmbartt cf OUelAMAcf 
the cerrfa. 

FHd*f 

A. W WoCArt — 9. C/neoJoBkAl repolr opertdM- 
H D lIovTWOTOir — o InttitlnAl otwtinctJi*- 


HENROTIN HOSPITAL 

rK*d*7 

CHAnoco BtAATiT — 9. CTtMroloftkAl opeiAtloA* 
F Lei Stoki — 9. Scene peoUem* Ia tabu pAl«ey 


ALESIAN BROTHERS HOSPITAL 
T'oejd*7 

Mocouf L. Haeau, Auocft l o nm EUt Ro*^ 
Flaeazit a^ GioitflE L. AmiAACB— 9- w*'’* 

A. tV nfm^jwnrr **d EcWAAn I\ mt— 9. C«jxl 


U S. MARINE HOSPITM, 

ir*fu>f*7 ^ 

O. E. Nascao— 9 Generil aarpCAl rflnk - 
Friidr 

O E- Namao — 9. Ce»*TAl AitilcAl cQn*a 
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SURGERY OF THE EVE, EAR, NOSE AND THROAT 


RESEARCH AliD EDHCATIONAL HOSPITAL 
OtoUrynCTii^c*! Sufi F L. Lcraara, U H. TWoaAtD 
J T TffEoiiAio O S Lnwcrro* E. K 
N Fox, S L. SnAToo, L G Sprt*ji.«» P A- HAtrea, 
A, C Kakx, a, CO01S3M, J HARifEC O Va* Aevea 
il CtnntAK, S. Moiwm, M OmoK, B JUm 
BRASU, E. HAJtrurrr E. Kiawas^ L. Tisouah 
H. WAcevrarra, J Biaiowi *nd N FAWJCAjrr 
OpliUuIinoJo^l Sufi Haujub Bea*d M U Folk 
H. J Surra S. Woli S Kaotkaji Cuu. Awlc 
and J W Clakjl 

il 0 ni*y 

Staff—* OtokrytigQiogical oot patieot clink, 

Tuaiay 

Suff— 9. Opitbaln^JogHUl tUnic, operation aod dcm- 

oostntiona. 

Sufi— 10. OtoiaryngoioRicEl cot-patkat cUnic 

Sti^ — * Otolaryn^okcVcal diar operafiimt aod dcm* 

oattfautoa*. 

n«4acxrfar 

bufi— ^ Eye clinic 

Staff— 10. Oloiuynfokigkal out-paiJent clink. 

Sufi—* OtoUiyj^oiofiail oct pacWait dink. 

Sufi— 4 . OtoIaryT^ok^icai analsar 
TWrala; 

Sufi— > OuUrTnjoki;^ opoitioc^ 

Sufi— ^ Eye ctrak, 

Sufi— to, OtnLaryvkeokgical out-patint dak. 

Sufi — *. Otnluynsokgkal duuc, operalinu and dein* 

typt* 

Sufi — * OtabxyssokfKai<XLt>patkQtdink. 

FrW*y 

Sufi— 9 . Eye dltdc operatkc* and dcnumaUatioaL 
Sufi — la OtnUiyncokiKkal oat patient cliak. 

Sufi — 2 Qu ^ y t yiknfaal <>at-patMnt clink. 

MICHAEL REESE HOSPlTlL 

H. S. GtADiK— J ja. Eye iurjety 

iL L. Folk — i Fye auricry 

n e^HtsJay 

2>t L. Folk — * Eye ditpc 

IL S Glacu: — * JO, Sur^kai diok- 

Rcusart tom not IIevdt— 5. ^ Ump denwottratioo. 

^SlHXCTTON BOUEEV \SCD B^KPITAl. 
T*aisj 

L. McBudk — J. \aa« and throat cQnk. 

W^maUy 

\ iRCTL B EjTtorr — z. Eye 

UTTLE COMPAKh OF IIARV IIOSFITVL 
IVtJihesdAJ 

H T Nuo— la LgMTT i cccy aurgcry of the cj-e. 
FR.\^CES n. 'UTLL.VRD HOSPITAL 
Thsrrsday 

H fiXAtn I> Biooc — ta Sorjcty' of threat and ocaa. 


COOK COUNTY HOSPITAL 
Xl9*U*y 

Fi Aatc B Fowl** — j Ophthilmoacgjy 

S PEAKUtAM and N LiuittM — *. Qjopiugcwcopy and 
bnwcboacopy aorsery of the neck, 

Ttujday 

T&cmak D kixcw — * Eitona] dHeaaes of the eye 

1 MosxxT— s, CHnknlasdsursksiotoIaryxigolofy pits' 
tic auTfery of face and ocae. 

Wtdwaday 

L. T CtnuT— 9. Otoiaiyngology cimfral and autskal 

caMs. 

Uouau F lIovcMUT — 9. Ophthairok neurology and 
ophthaluKacnpy 

TJtunity 

Saiorotn R. GnrrOTtn— 9. Ophtnahmc nxrgety 

Cmauu F VKKon: — n External dUcaiea of the eye. 

S Peakucax and K IjrsstH — s Ov aop h agcacopy and 
bojQ^oacDpy Rupiy of the neck. 

j^Virfay 

T C GmxrwAV and M. T LAitnat — 10. ilalignancy 
about the bead, diathermy 

ToouaiD Axjjr » — » Ophthalmic aurwry 

I MtnrCAT — s Qiniulaod targkt! otoUrystology pUa- 
Uc eurfery of face and note. 

\\*E 3 Iff\’ MEMORLkL HOSPITAL 
Fiteafay 

RoBxrr Bun:— 9 Eye dink. 

OmH hlAdJiT— 10 Naiaidnasaarnryanddeaosftra 
tioB of cslture tKhmqne for loo etairdnatioa of 
maxBlnry and frenui ainnaea. 

n tdwiiny 

TuDiiAt P CCoirTot — lo OtoUrynaoiogkal ciiak. 

A H, Axnaiaa, E B Drurj* K. H. AxDWtae, Ja.— 2 
hlaatnid crperatiooi on adarer ahowing timpk, modi- 
Bed and radical operations, with a dbeuss^ of 
iadamtioar for cocs. 

Tkurtday 

Cauuu B ouKoi*—!) Note, throat atni at operathe 
dinic. 

Frnhjr 

Rdbot Blot:— 9 Eye dime. 

Oni H- hlACLAf — ra Noj< throat and ear rnnk 


MERC\ HOSPITAL 
Tttaday 

CcoancT Joaaui— 9, haaaicamUotL 

L. G IlomiAjr — 9. Cataract extractioiaL 

C R, CaamoTO-^L Broncbciacopy 
noftrofey 

Gcoaos ilPMltAVx and ALrtin PAifun— 9. Frontal 
ainna cKration focal aruesthob modi&cd tadicai 
nsaatold c^jcratioa with ccmpleia mnoiai of flap 
preaenuUoa of caaca. 

Tjhtrsiay 

HLixaxx J Garu— 9. Radical antrum and uiaMo&l 

Demo 0 Coxwot and Ray Rnnnx- 9 , Ocukr turoora. 

Cau. Sczuub — 9. Food infectioa in iritis. 
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CHic\co n't; e.\r. nose \nd thro\t 
HOSPITAL 

TaoUj 

H B FcLLt* — 9 lUHoW ■JrjnT 
WniiA* \ lIoTTm’* — p. Eje, e»T bom iDct throat 
fhnif 

mujui A Fooix — 0 Otvact oprmlofti 
L StXTTT— a Rttaml rf by dlatimur 

Ovcitfi NtTOrfT— ti ErecQnlc. 

O. &1 S mii^ a o t — I Ets new ud Umat dtnhr, 

T S. CtMTfmnm — f. Eye ear noae aad tbrait dlnfe 
TTtJmaiij 

O II SiLiruLfO^ — ^ TotttQ iltw<'lfcifi 
Oicax B Ntoutt — !>. Cataract o ^i Bat kat* 
nauaii A. HoTTKAJi — g Eyacfeie 
OccAJi B NroDT — I Era dnne 
O U SixrmxM — Eat aoae aod tbroat dink 

L StvriT — I Ear oow and throat cBna. 
n B FtXLEX — t Eye exr ante aad throat cQafe 
71 nd^r 

Biujue A Frms — g Eya operadma 
^ILLU* A Homrt’e — g. Eye, ear ooae and throat 
dmlc 

L Sa 111 —10 r’hypcal meatrea b otola r yt uuk i nj 
0 XI SiariEtioa— I Ear ooaa and throat ettw. 

L Satitt — I Ea noaa aid throat cfUjc 

Ovtx B Nooerr— ti Eya dioic 
T S LAJoarur^o— Eye, ear noae and thraU 
FrUt 

O U SoJiataos— g Tensld^ectke 

WOUAH A nomuf— g Cye, ear noae nd throat 

ftiwU 

Oicu B Ncoett— g. Phyml thenpy la •fiaeaaet ct 
the rye 

H B FnxEK— e Faactkoal teatinc 
O XI STrrrtSKra — Ear aaae id throat chak. 

Okai B Nrorer— Eyadlajc 
U B FdXa — Eye ear noae aul throat ethik 

MOtrsT SINAI HosrrrAL 

Xlaa^ j 

J C Bcca XI R GtrmiAJi and aaaorUrre— t. Septum 
caaea of ancocuneci rancty dkcsndoo and pnaeaU 
bDB of caaei ol maUnaney aboat the noae and 
pharyOT cardnotaa of tba Urym pnae ota tka of 
laj;U(n.liaiuJKd patkflti 

fTadarjrfay 

A Ln^ S M Xloaam and aaaadatca— i Sepab 
aaaooted with ear dneaae caaei ol tabyriiithma. 
tmtnKat of atroghk rhhilta 

Fndrr 

J Lincvrtx, XL A Glatt and aaodaiee — a Otofcnk 
arptic rpnihullh with rc co r aj. otocenk aepab aith 
death (oOmretf blood CramratUQ tra c bao oT oothtal 
Kodgekh) dneaae bfocchlal mel i nnci a kryofcal 
choDdropenc bccdntk 

AUGUST AN.A HOSPITAL 
TTedaradey 

Auup XIcxjtAT— E>e,car ncaa and throat cBalc. 


ST LUKE'S HOSPITAL 


i/anday 

Eau V nj a o) t— a. Ophthalmokcka] rBnk 
Tood 4 j 

C. ForoLir and Ricsud Ouolx — a. OcfithahDokddl 

J T CAimxt.,JaiDeA CATAJura*, floaAot R.Licrti, 
H r Kotaioaa, TValixx IL Tnouin, Srint A 
SciAarTTA, AiTXtn J Cocnaa and CLuaoe* L 
DoreaXTT — a. OtofaiyngokckiJ efink. 

ITafaeafay 

\t.aASoan»~a Ophthalmolofkal efiak. 

J T CM(nTU,jMaA CaTAXAma.HcaLAcxB.LaC'Q, 
E. r NoaooM, WAtTia IL T&raun, Snru A. 
SOAaTTTA AaiiuB J Cocjoa and Catran L 
Dui'eiuaTT — *. Otolatysfolofka] cQnk. 

TkMniti 

PaAarr BaAaixr and Jum CtAir— a Ophihil- 

mokifka] dink. 

J T CAimxia, Jen A CANAxtima HcraArx R. Ltoh, 
£ P Aouacaa, AlAim H. Tnoati^ Snnt A 
ScittriTA, Aarim J Cooaoa and cumu L 
DoctmraTT — a. OiolarynpiJoBkal dfafc 
FrUoy 

E Ftocat and Rjcxaxb G utau— a OphthaJme*a|W 
d"»k 

aAK PARK HOCTTTAL 


Tmdey 

Hoaain ltao*i>o>->p. DmaaaUiliua of oew 
pharyotcoapa oa tha cadam and krfaf. 
ri*ra^ 

HowAin Rjoanui— g TreatsMSt e< taaSOuj 

aith the qnarta lamp ne* method of trem*< 
of maifiHjy pofypf by djathermy 
Frffjy 

Gcoatauit Tazoaun — g Deameatratko of eya nnes 
nfAlKjlr^L- mjlU J 


COLUXrauS HOSPITAL 

J/«WeT 

X] nuxa OOLDCXVU10-— a F-nwniifyi T er Tofthery*- 


ITrfecadey 

C B LjuenACa — g Indkatkwafoeoperathe tie*t™®4 

b aente maiiadrda. 


S ScxaaxTTA— ^ OtcJacyo^dockal dink. 
XlnaxL Goi naxa i'io — a Eye laiiefy 


Friii 

Aln-wtrr (Vittiwvw itm .t EjaaoTfCTy 


ST XIARA OF NAZ-ARETH HOSPITAL 

Twt^ r 

J J Kman— 9 r«r iM»e and throat chak. 

J J Cnrrrw — g. Ft Dcat and throat cffnk , 


EA ANGELICAL HOSPITAL 
0 Hefty Xlmrr Technique a:^ InterpreUtioo of bear 
bx teata and tecfaiuqot and bterpretatkei of teata of 
the atatk labyrinth. 


ST BER^ARD•S HOSPITAL 


Friiiy 

Pstate O'CcBcma — j Sarjery 0/ the eye dry cSalc. 
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ILUNOIS EYB EAR IMT[RltAR\ 

Dwnarr C. Otcmr — 9. Uie rf iUp fa cmUfict wwt 
•uperiof rectm tnoioa tutore plutlc. 

T»o«p*<r* — 9. LmJttttfiiJ ojihlh^taxAi^ 

Cm. H. Cirtmoru — 10. BroadmiBiopy tBBpS«o*cnij 
M A. Olatt — [ tUdkal mutokd lUtd rtoleir fmUl 
op<tw.tloox. 

E R, C*a**ttT--J Intrt »Dd crtm-ocakr nu yry 
O0CA*OJcrT — j RjdfjaltnAttaid opcmlleai. 

t 1 eiMod*'i 

U, LzHJOaoBS— 9. DyUchmeat of retija c*U«<t> 
trrpiiifif 

Suff — lo Dry ci<ak. 

UltkesJ Guu — t Radksl naitiikl kiKf radical utrua 
openticaa 

VlnaiACL Gouncr»trtx>--i IridoUiia <3perttiaci £or fbu 
ccea auntu eooiJoOed te«»U)a> 

JchctA CAVAjtKOtat— 3 Radkal oii*«ckl operatbck, 
Tiurtday 

Hntwatr WAUaar — 9 Detachflaent ut rtliaa, L*r*ao 
CfWTktiat^ 

C F \E39ta^io. Radkal liocu aod ndkaJ mastoid 
opcnticcu 

A. LxVi— I Radioj frontal ^^jctadoo. 

K K. FWDtAt— j InUa and enra-ocaiar wrjaiy 
W A. G«iO«»~-j Ttaafla, dUli^rmy 

e:\ aj^stov hospital 

r»c 3 ^f 

TwMWJ C Gaumr<T--9. OtaSaoroeo^agira} diaic 
Tlnttity 

HoamU BAUJCVQOt — 9. CKolartogobflcal dink. 
Friday 

G<a R. S<>n:ie— a Lnkuta al cbe fuadtu octdi, bntmi 
aUck dgnotuoatkm. 

\iIE 3 UCA^ HOSPITAL 
TKoiay 

IU»TT L. PcHiocK AXD AttoctAtx*— 1 Ear cwaa and 
Uuoat diok 

T1 edaudmy 

0»CA* Kjlut — 1 OpbOialaaotcigkal dtaJc 

P\SS.\\AKT MEilORLXt HOSPITAL 
Fndty 

} Covx>y Wfuew ]<ttsy Drxwc, Cuu. SoorwAi-rca aod 
Eumox Rem — o Car Do*e ind thsmi 
S utmtto Gfiroan, W lUMtt Wajct Jk and Ralts J!?4,VTa 
— 11 OpliHraimolcc) 

ST \X^^S’S HOSPITAL 
Tuesday 

B T Goaco* — 9 Noae and lluoat 

n 

^ K CaAT—^ Cyt and ear clinic 

fLW'E.NSHOOD HOSPITU, 

M fdfttsdty 

\ ^ Mr»»x^-lO30 ifall-n«uirtrt of tiie <jT 


FRESBYTERIAN HOSPITAL AN 1 > RUSH 
ilEPICAL COLLEGE 

iSaoday 

D B HAXTstjr — J Ownpacatiqai of oUtk oitdia without 
niptuec of the mopaak Toenhfane, 

E. W nAtoan — t Ihmoal Ur>7iseai and bronchial case 
GaCTOx E. S&AMaAiTtm J*. and E ^ HaGcw — 1 Op« 
atko* oe the tear aac lor dacmryatitii 
LLoc JaccB*7!f — i KetutdocKal aspccU- 
Tuts^r 

RoMW tt5» or* HttrjTT — 3. Sbi lamp dagnoatk rimic 
B tdaaiioy 

VuurcwLixcs— 3 Gtawawa, 
rjnriday 

Burrsa Kuan— 10, HiatopathoJo*}' 0/ fuudm. 

T ^ Lrtrti — i DiacoaalerD of aocae difficult prohlcaaia 
the opmtto for cntrccllos of Che ramI amDutL 
L. T CiTMT— -j Eiemcaittatioa oi lUampha of the 
tfsuea aad najtolda 

IL W WAflOxa — » NaiaJ finding* in aflcrifc cases 
C. L Dcrccaxrrv — a IKsthemy and ica appikadon to 
the tfmtmetu oi nose and th^t cnadrtl^ 

Fndtt 

TV F Ifoncaezrr — 10. Eiteni*! diaea.te> of the eye and 
IndocytiitJs. 

EuAt ScuMCsn — 3 Fn»dn*. 

JOBX B MURPHY HCSPITAL 

4 f«Way 

E. F OvuAOBAa — I operaiiti&s. 

T»*sd*7 

L. R Wotraad PAtx Hoi/'-io. SLutoM tttftory 
FnUy 

Otoso* TV Maacaa-v— 9 CaUjaeta. 

TVDSDQv AND CHILDREN'S ROSPITVL 

Tmsity 

Aucx (L Hxu. — la Now and throat dinic 
n tdaeaiaj 

FtAjKxs Haonta — 10. Neat and throat dhde 

SOUTH SHORE HOSPITAL 

Iftmdiy 

Joaa T\ StAKTo»~3 Uattoiditls and its cnmplkatisDj 
riJffftfay 

Joec* TV STAjrrox—rr OudsrjTjgokieki) eu^yry 

CHILDRENS MEMORIAL HOSPITAL 
n dooriaf 

Cioaot S LTiTiccaTOx and staff— 9. Otoiajytffli^lcai 
cfiofe. 

Rscttxitn C Gamue and staff— 1 Opbihatenlwical 
ctiaic 

S 013 TH CHICAGO COlUHIxm HOSPITAL 
Tmtsdaj 

C«*3*CE E. Paj«— j. Tha taaiter of ocular rotatioa In the 
bcnzontal plane 
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SURGERY GVNECOLOCi A.ND OBSTETRICS 


ALBERT UEERnr BILLINGS HOSPITAL 

Tmad^y 

E V L B*aw»— ^ Eye dmtc 

J R Lcomat — 0 JO Eu-, DOM utd tfaroat eOalc 

Dmr HATt — » Eye «~n»^ 

Locm — 5 Eye HinW-. 

T E ^ AUB — o n ur Doae eod iLroet cBntc 
car* StcWCh — i. Eye rimn- 
R Lotmat and G H Sctott — i. Ear aoee aad tlmat 
opera Um. 

Tt»rid4y 

P C Kaonreto — o Eye rhnie 

G H Sccrr aod U. B PuiXAJt — jo Ear ooee aod 
(Lroat dmic 

Dmr Kati— Eye cfiiuc. 

Fndtt 

DntTT Kati — <) Lw eHiiJc 

J R LnutAT aad T E «>«■ — lo jo Ear dom aad 

liroat Hhllr 

P C KeOWTiLD — » Eye dlaic 

T E Waia aad H B PiauiAjf— r Ea ooee aad 
tliroat apaatuaa 


T\TST SUBURB AN HOSPITAL 
RoBtrr B Gooo— i Saipij ^ tLe aoee. caoooo pktvc 
TuaiAj 

JcexJ Tctidbald— ] Uaatoid cDTiery 

n 

GnmAJiA TstocAia— r Eye paibok^kal atluUL 


CHICAGO IIEIIORIAL HOSPITAL 

llaWar 

Riouto H. Stieet and Rcouid I\ Wit t-pm — ■ 
OtolafyafEilafical rflnk, 

Taetitr 

Hdmas r Dammdm aad Gicotat U ^ laJmJ.ll — e 
Eyadinic 

ITa^eeWJT 

Auao) r LrvT aad IiTDco L UuUAT— 1. Otn^rnM* 
loflcaJ dink. 

ILLINOIS CENTR.AL HOSPITAL 
Tmod y 

niaAK SwTB— 9. Eye dlaJc 

W<d»od T 

jABia H. McL-acohliW— 9. Noee and throat eaijny 
GRANT HOSPITAL 

ITrrfaaWoT 

S n. Scsoaorr— 9. Ear dom aad throat rilrrfr, 

Gioaaa P 8911*— g. Eyedlnfc. 

Ocmoe Demos — 9. Eye ear eoee aad throat dbk. 

ILLINOIS iIVSOMC HOSPmL 
Tmfid$r 

Xt H. Comx~ia. Sxo* tdwiea in BMteU wxt. 

B IL Wotix— IQ. TenaO niTety la the poor dA cm 
H E. TA^LOa— ifr CeoacTTamt aju a y ei the seae. 

jACEsav ruu: hospital 

rMidev 

H. E L. Tims — 1 Tlnoi a modlScatka d Sadcr tc*- 
tllkxtncay 
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APPROVED MEDICAL, SURGICAL AND HOSPITAL EQUIPMENT, 
INSTRUMENTS AND SUPPLIES 


T he Board of Rcgeats of tbe American College of Surgeoni, acting on tJjc recommendation 
of the Appiwal Committee, has approved the (oUomng medical surgical and hospital 
equipment, mstrumenta and tnppite* 


AMucAJf Atwo* Comawnoir rttubarfh, P*. 

Cecfl-Phinuner otyBco thenpy *pp»rtta», 

AunicAiT noemAX Sum\ 0 «ro*Arow CWcmpi- 

OiyBeiMdre. 

AiooucAH Lapx»»v llAaronatt Coutaitt 
OodnMti, Obia- 

Lwodiy micUiKry for botpftMl lae 
Autaican SoidcAi Lakf Coiipakt 
Lot Anedo, C&Uf 

AoKrkaii bimpt Vo*, ii itB ii tj, 14, 15 

31 

ArpixoAic CandCAL Compaht Ottawa. 

Applectte 87it«a for m a ri dojc Uoena. 

•MtSTtOltC CofX CcttdAKY Lt onWef Pv 
Aoatnaif'* haotlk, cerk tOe UoalefliB tecotik. 
BiaxTrEAD Sttu. akd Smaiaai Coupamt Botton. 
BarBAcAif lint^ doolie utd tripk dklQkd viter 
outfit! 

Loagwood bot oil imrtnuaoit toerilittr 


Eitnu & SXACC. CUcago 
AbKkrbont cotton- 
Crepe baodige 
Gaoze buKlt^ 

G«cue poder 
lUacL-Upe. 

Uutdy'fokl gt«rte 
PUis poze. 

SorgicKl fpoacet. 

Vovra dijtic btwlMc- 
Zinc <rckle tdbetive pUiter 


BiDtCB & Lokb Omeu, CoifFAKY RocbcHef N Y 
AutoaMik dinloi mkrotocne Vo 3471. 

Biolqeia] cxJorbiKter No 1400. 

Cokrtnetcf luop So- U14- 
Eiectrk centrifugf No, tposo-A- 
lUad cmtrUugt Vo 19001 

Miy opliUuhiKoeDpc otoscope uid dUfootlic kU 
IsoA. 71 la-Se. 

No. FFSB 
MkiutcDpe Na. GSET 
llkjcBCopc tdlwUbte No 4197 R 
MkroKopc widriieW UDooiiarNa. KT 
Mbot AaUtffieUc rotuy mknAone No. |do». 
blertoQ band ofthtbafanompe Not. 71 o-Tp- 
Netreotner bfinccloblD ttUchmtnt No jftit A 
OpertUog laap oq nbber-tUtd roOef tuod No*. 
71 

Opbtbalrok optTilinj* iimp \o* 71 rt-oO. 
PirabokiM coadniKr No 1716. 


Petri duh beWer with ttige No 1717 
Pkln miaoUiBe knife No*, J094. 
BuxAHownxCmtrAWY Chkafo. 

Ewdo NtA 71-C 35 aun. 

Fllmo motloo pictnre camm. No*. to-DA to-A^ 75, 
id mm. 

FBn» motion pictiire projector No*. JL, GJ iL 
SUmUrd rirCTutngraphk: ouaera, 33 mm 
BaAwaAU, Dian* CoarAxr New Yorix 
Bed p*s wstho tljoiDer eod tterOlaer 
Noja^wanm {b«lEnf type) Imtrumeat and utessO 
UerDker 

Premre drmlof iteriUsr and labontoo aotochiTe. 
Prafon nurturiOzm. 

Steti dlihiltcion. 

V> xauv E, Cdluks, b>c Boatoa. 

Ihinkee respirator adult atid lofaat modeli. 

Coo-sen CauTAin Elyria, CBik>. 

CoboB hrvahd chair arid acceaaories. 

CoiinaiAJt JCNAJctxiiro h STvimxo Coupakt 
T enr Baaie, lod. 

CnhimMar^roade eoamekd ware for hospital toe. 
CoMFacc OiouATO* Coi WHATIDM New \ erit. 

iIcCarthy nrgkai unit 
CafooLrrzi Nanus tearoy. N J 

Cork empodUoo aeaiex iloolctun flooring prodoct*. 
Cbanx CPMyAjnr Chicago, 

Hrwpital pkeabiog fixtorcs foe boapital eae. 

I>tr*E LABoaATcanca. l*c Loag laland City N Y 
Ebutoplazt 

EIaxthaw Kodak CovrANY Rodteater N \ 

CUnkal camera. 

Dark room safriight*. 

Dental \ ray fam 
X-ray del eloping hanger*. 

\-riy film*. 

X-ray Dlominatont 
X-ray Inteaxifyisg acretna 

EixcraicSroiACZ BATTKat COMTVNT pfafladelphlt 
Eoridt emergency Hgbtlug battery rnlem. 

E.1I Eaxacaos Airmnu-Lma CovTAirt 

Yncaeapoli*, 3 Qnn. 
krtUiidal limbs. 

FotEcoE* Couyury New York. 

Flacg rcsesdUlion apparatiu. 

OunW ocp’Hen meter and tent onlfit 
llcndenoa Lafaot resuadUtloa outfit 
Metric g*5 machine. 
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SURGER-i GYNECOLOGY AND OBSTETRICS 


Fuamuxx CotPCKATiaw Dc^un, Ohki 
FdfkbJn. 

GmxAL rjjjT iD- CcruPAjrr locudeacent L^inp 
Dept Ocrtbnd, Otua. 

lunpa, type* S-i ud S-i. 

Odceuu. Electuc CocpOKAZiox, Sdwxwct*d7 \ \ 
Gzxixai. Fjjimir X Eat CoftrauTKrr, CUokfo 


CxuiKnr C(M?o*uzro3r Qocafo. 

Refnftnmr 

Feajix \ TTtTi. 4 Son, New \ oct 
Hotptta] bedj 

Huroni CunccAi Ic llAjnjTACiTTMro CovFonr 
Newiitj N J 
Snpc Alp^ tos knp 
TTrTMiT TT Coxrx^ ^ImnecpobA, Mum 
Loody (U-cuLTfLO ippuritot. 

Jotra-MAWTLLi Suxs CowpoLutox Ne«\oet. 
Aibaato* wunacoduf 
BcCl-tm rod^Df 
T M ubectot r^xl «htfnVt 
J M tik fl oonnf 

J M IswktkD 

T U ejctetn of Knad kokdoa 
N4i^Lote tratCBmtji 

Rochttde 

SuBieoiadc bokrfb. uk 

Taaile ufaetto* tfanti 
Tru^ t j'.Li i Btk' d bk 

JoDOOH 4: JoBCKBt, New BruatvkiH J 
AbKibest ceOakv 
Abecrboi eoUoe, nQ> lad both 
Abaorbest nore 
Adhctfr* ptttt0 
Btadofe rolk 
Bdknew nrfkal o aimi t 
CcThiViM wipes 
Nose sad EDoatb nwski 
OpsUlDf imci opi 
Ortbopbist — pUster-of-psiii bandages. 

of-pans baadA^es 

StADdairl iT Tiral dicsfn^ 

Sarjka] e ripAne 

E. H E*am Cokpavt MHwaakee, Wk. 

• Impemed portabk traetkta tppaiaCBs. 
HxnT L. KAuntunt It CoKPun, Boatoo. 

XarbilU lubber ibetti 

EiuxT Rom MAjruiACiuxm Coicfaxt 
C orloRtwi, Ky 
Kekket plate ebasfen. 

Reiiket tables 

Rekbft ttaocfocraeis ia eicea s of ijo P R.\ 

Rekket X tay aecesaortes. 

Lakkct X-tay traxifonira of ottases tad usi re of 
ijo PJCV 

Riwiuxn MAjrrrt CT. ’ aD co CcotPAXT 


Rewaimca, Uls. 

BUon aad WrterMofy tj 


... _ ' C ija 

d e mka J peoerf sink Na F iipj 
moik table No. H ii^ 

QmVaJ labentoey table E-1079, ^ 

E-ioflj. 

Dktetk table Not. R 181^ R i8yo 
r WiaHrilin table Nos £• 073, E- 07S. 


Double dnk No. K iSKaA. 

InstnEaent aud dbnUy ease No. C-iyTd. 
Labontory tmek No. F 1 irj. 

Laborati»y wall tlak No. F 1181. 
likroKoplc and display case No 
Orxamc cbembtiy table No EV-lyr 
Fbyslolafkal cbexniatiT tal^ No. &10Q9. 
Pmate Ubontoiy dex No. II 1514. 
QaaOtatfve aualysla table No. IVAsiS. 
&ik No. R 1879. 

SkrktoD case N& G-iu; 

Mib fojoe booo No. D-974- 
T fap e ao idal ndcmscsplc table 1^ C 354. 
Ro Rat MAVurtcitJiaro CoKTUTT 
Ko-Ray cooker 

Lonra, amtAJi k Ccmoakt New Teak. 
Lesber nxbabv 


Lcwia llAJtrTACTuuwo Coupajit Walpole, Mast. 
A B D pecka and reOa. 

Abeoibestt cottoo. 

Adbetrtre ptaater 
Banck^ tolls 

CeOocottem abeorbeot waddlif fn reSa 
CeOocottoet roaUnatte ink. 

Crihiwtpm. 

Coenblutko dteseteg roQs 
ComWTiiuow pads 

Coabtoatke toQi. 

CrlooliM for ptaster bandages. 

Dnanif rrHv 
Gam In bolts 
Ifdaklo adlMlPt pbaUe 
N«e>abeecteia uAlttL 
No>nTci lafidafes 
O B padi. 

OrtbcpeiSc itockiarttc. 

Flatter 

Rady^ol cefeertton abaofbnt wwkfief. 
Ready^t cstua- 
Salv^e fasac. 

Sbeet watkfisf 
SwipcaJ s p oetf ea . 

UAaxrr Fotoz Computt Ereretl, Mm 
Mafoero aolopey i«M>s- 
Uafoeos food T e yan 
Mafoeto taortoary rads. 

Mafoeos refdtejatoT rackx 
klAMiLLow Rimaza CcasPAjrr Ohio. 

Mata Anode sorckal gkroL 
Nattowal CAJtaaa Ccocpawy Oerclaad. 

Eperady proleseki pa l mode) caibow ait lamp. 
Cveready Klarhsn type carboo arc tamp 
Nownc Ompavt LosreQ, klajL 
Vk cr epe basdefc. 


pATTxam SrwTTw CotiPAXT Towandi, Pa. 
Fluoroecoplc X-iay wj teu i. 

Foeeifa body X.fay ftnoT u e co pe. 
loteualfylia X ray 
Operatinf X-ny mauaecope. 

PTaij*a knaicAJi Iwnauioprr CcatPAJrr, T«k. 
AMtoodcal «clnKas foe eiu noee aad tkroa t. ^ 
Surreal tastrinneota for ear noee aad throat w«F- 
StPUT AMTTVxmA ApTAiATCa Ccrecra* 

Safety jaa-oiyjn epparatna,UcCardy nedek A aao 

Safe^ | ts -OTy tm ipparataa, aaodek F aad D 
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Saitboxx CoifPucY Cunbridfc, Mut, 

MoU)r-Gn&; meUboQsm tester 
SoAiTTic CoxPOEATTOJf OT Aitnuci Phlkdclphix. 

Shiijowleu opCTitlnf ligbt 
SpiAUt k LloTti, llUford, Ohk>. 

Sxol'fwtb cottoQ woemd appUcator 
Steduak Runan Flookko Coupaxt Scurth Brain- 
tree ^UL 
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I N the more recent medical bterature much 
attention has been directed toward the 
problem of gastnc caremoma arising from 
chronic peptic ulcer Pathologists and but 
gcons are equally interested as both the 
problem of etiological relationship between 
chronic stimulus and tumor and the question 
of operative treatment of chrome gastric 
ulcer are Involved As a pathological change 
is subject to malignant degeneration more 
radical treatment, of course, is required than 
for a lesion devoid of this menace 
The theory that malignant degeneration of 
chronic peptic ulcer Is possible cannot be 
denied There is ample evidence that mahg 
nant tumors may start m the edge of a chronic 
ulcer, for example Langri cancer, lupus cancer, 
carcinoma ariring m pressure ulcers of the 
tongue, etc. That long continued stimuli may 
produce cancer of the stomach has been dem 
onstrated by J Hbiger In cancers formed m 
a gastnc ulcer such a stimulus may be 
represented bv the niche where food paiddes 
are constanti> undergoing deconqxidbon, 
Ma>’o found malignant change three times in 
4a cases of diverticulum of the large bowd 
The actual relationship between peptic 
ulcer and cancer, howe\’er, is another ques- 
tion Is there a definite relation between 
them, and If there is how close is thin rcla 
tionihip? What are the chances of a chrome 
peptic ulcer becoming malignant? Much has 
Dcw written on the subject and the opinions 
brought forward differ greatl) Rokitanslqr 


was one of the first to allude to the possibility 
of tltt madcnce of picptic ulcer and cancer of 
the stomach. In 1878, Lebert reported 8 cases 
of gastnc cancer in which typical symptoms 
of peptic ulcer were observed for many years 
before death. Hauser was the first to furnish 
histological evidence of cancer arising from 
the edge of a chrome ulcer Since then many 
reports have been made of such cancers and 
some of these reports contain data as to the 
frequency of such lesions Unfortunately not 
all of these statistics can be used for com 
parisoD as many of the rtmorts obviously arc 
not complete In only a few Instances is the 
percents^ gi\’en of gastnc ulcers becoming 
malignant and of caronoma probably arising 
from chronic ulcer Most of the statistics 
published mention but one of these items the 
‘frequency of ulcer cancers " 

As stated the opinions of different authors 
varj greatly According to A Nielsen there 
Is not sufficient evidence to prove that can 
cers develop on a chronic ulcer base Hlrsch 
feld does not accept the theory of an etlolog 
ical relationship between ulcer and cancer In 
the opinion of R. Schmidt, patients suffermg 
from chronic ulcer are immune to caronoma. 
Henke and Stromeyer stress the ranty of 
cancers tnsmg from gastnc ulcers, Walton 
expresses the opmion that such cancers are 
more common than generally believed Ac 
cording to Fuettercr a great man> p>Ionc 
cancers anse from chrome ulcers Table I 
shows a few statistics on malignant degeaera 
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tion and dudoscs the ditcrepcnaei m opin 
ion*. If we accept only thcnc corapflatlcms 
which funiiah dear and complete figure* and 
reject all other*, the reaiona for the Terence* 
in opimoD may be discinsed under three 
heads (i) the specimen itaelf (2) the lack 
of uniformity m technique In studying the 
ipedmen and (i) the lack of criteria on 
^^ch to base a diagnosia. 

I Tke sptcttntn The pathologist u more 
likely to see fewer of cancer arising from 
gastric ulcer than the surgeon who has the 
opportunity of resecting eariv cases When a 
case cermet to autopsy the tumor has prog 
resaed to far that the entire floor of the ulcer 
Is so citcnsl\’ely destroj’ed that it Is almost 
impossible to determine whether or not there 
had been a pre- erkting ulcer (ra>T) 


TABLE L — STATISnca AB TO UALTOKAKT DE 


OENEItATIOM 


Bormaa 

Ptlenoa 

Gut< 

OntoT 

Piyi 

SloTTubui 

NnroacBb 

UcCtity aod tVittoo 
UcCtrty 


t6 

18 S 
S 5 
65 
5 S 





10 to IJ 

•bool 66 
*3 
71 


j Tnkxiqtte of siadjtng spoamm Statis- 
tics based upon cholcal and tnacroftcoplcal ob- 
len'atjons onl) tbould be discarded for as will 
be pointed out later positive proof of cancer 
developing on an ulcer base can be had onlj 
upon microtcopfc examination. E\*en material 
worked up with the utmost care may show 
marked de%'uitions, depending on what cases 
are induded m the sene*. It should be re 
membered that man> surgeons are vtry 
radical in that they resect almost all ulcers 
e\Tn subacute ones, coming to their care If 
til ulcers observed are induded the rate of 
cardnomatou* degeneration would be very 
low In our opinion all ulcer* should not be 
Induded Acute or even subchionlc ulcers 
are not considered as liable to malignant 
change Therefore only caHoui ulcers, poK 
tlvely chronic, should bo included If only 
these are accepted, the pjcrcentage will be 


much higher ilost of the artldei puhfisW 
are not dear on the point as to whether or not 
the ulcer u of the king standing caOom type. 
It I* for this reason, we believe, thit tl* 
statistics show such marked dtscTcpancies. 

3 CrUeria for dtainosis Opinion Is not 
yet uniform as to the criteria for and poss^ 
bihty of determining that a cancer hu de- 
veloped from an ulcer We should hhe to go 
more fully mto detail as to this quesdon before 
commenting upon our own cases. 

The symptoms of cancer sccoodary to nker 
will be dedt with from three itandpouiti 
(i) the dinlcal (s) the patbolodcsl and 
macroscopic and (3) the histological features. 

From a dinlcal standpoint the symptona 
point to the possibihty of an ulcer andergdng 
canctfoos degeneration if the symptoou of 
ulcer — pain after taking food, pyrosii, tour 
eructation etc. — after long standing yemcr 
decades, gradually change into typacal lymp- 
toms of gastnc cancer — almost per m s, nra t 
daD ache, aNTnion to food, rapid Vm of 
weight cacheiii Of course even more ox* 
vmang are characteristic changes in tk 
laboratory and \ ray finding*. In scveril 
cases in which gastro-enterostoray had ietii 
performed many year* previously malignant 
degeneration of gastric ulcer was observed it 
a second operatic We had a case in our 
cJinlf m which there was a 5 year intervsl be- 
tween the operations. Unfortunately It wsi 
possible to examine only a lymph gland near 
the pjdoru* in which adcnocardnoma wa* 

demonstrated. 

All cases of gastric cancer with nonnal ^ 
even m creased hydrochloric tad *1*^ 
arouse suspicion of malignant degeneratJcn c* 
peptic ulcer Moreco-er long anamnesa m 
its^ pomts to previous ulcer as scconCog to 
Lebert 83 per cent of patients with 
cancer die within 18 months, 9 per cent withm 
s years, the remaining 8 per cent 
yean, the latter bdng without excepox 
aonbous cancers. Sudi cases ss . 
Paterson — 00c potient ahve 3 y<*^ ^ 
other alive 4K years after gastro-enterosttoy 
for Inoperable cancer — an extremely rare. 

These symptoms however do not gW ^ 
tlfdy satisfactory data for the dlagoo^ 
cancer secondary to ulcer Often laparohxy 
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m a case which seems typical for ulcer, reveals 
no ulcer In such cases according to Hauser 
and Versi the underlying pathological change 
IS chrome gastritis On the other hand, ab- 
sence of symptoms does not exclude the posai 
bility that ulcer has been present as has been 
demonstrated by the acadental finding at 
autopsj of an ulcer and the great number of 
sudden perforations without a previous his- 
tory of ulcer As to the malignant degenem 
tion of an ulcer for which a gastro-enterostomy 
has been performed which malignancy Is 
detected at a second operation, It is question 
able whether the ulcer was not alreadj mahg 
nant at the time of the first operation If con 
siderable time has elapsed between the first 
and second operations the probab{lit> of the 
latter assumption decreases, especially if the 
tumor is of arnaH sixc at the time of the second 
operation 

Macroscopic examination of the operative 
specimen gives more certain findings In the 
first place the location of the lesion is of im 
portance Malignant degeneration of a duo- 
denal ulcer is extremely rare. On the other 
hand, malignant change m a pylonc or pre 
pj loric ulcer is found ten to fifteen times more 
often than In ulcers situated higher along the 
lesser cur\Titure Ulcers 2 centimeters or 
more In diameter arc said to be espeaall> 
liable to malignant degeneration 

It i* rather difficult to gi\'e a comprehensive 
macroscopic picture of a cancer 8econdar> 
to ulcer as the picture \’ane5 accordmg to 
the stage of de^’eloptIlent In the beginning 
sometimes evTn in a rather nd\'anccd stage, 
it cannot be distinguished from a simjJe 
chronic, pqjtic ulcer all the charactcnsUc 
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features of which it possesses In some cases 
there is a sharply Qrcumscribed round or o'al 
defect m the mucosa, at the edges of which 
the mucosa is rolled inward and fixed to its 
base In other cases the edges are under 
mined, overhanging and rigid The mucosa 
around the ulcer is often thrown into radial 
folds The floor of the ulcer consists of dense 
scar tissue, smooth and never cnimbhng, m 
extreme cases it may be 3 centimeters Ihiclc. 
The defect often has the shape of an inclined 
funnel, the steep wall of which is at the cardiac 
edge while it slopes gentl> toward the pyionc 
edge This shape is \*erj probabU charactens- 
ic of chronic peptic ulcer as according to most 
authors, it corresponds to the area containing 
the nonnal aitenal supply of the stomach. 
Pnmary cancer destroys all >’cssels with which 
it comes m contact and a shape charactenstic 
for the obstruction of only one of the larger 
vessels is an exception and will develop only 
bv chance 

The roost convincing signs of peptic ulcer 
are observed m cross sections of the ulcer 
We find there the following characteristic 
picture of the muscular coat At the outer 
edge the muscle fibers radiate as a sharply 
limited tight strand In an acute or e\'en a 
right angle to the ulcer floor nhere they are 
lost Tlw condition is the result of a aca 
tnaal contraction b> which the musculature 
1 * pulled toward the center of the ulcer where 
it will cv'entually be cntirch destro^’cd No 
musde tissue Is found In the ulcer If a 
pre-exisllng cancer becomes ulcerated, this 
behavior of the muscle coat is ne>’er observed 
as the muscle becomes ‘ grubbed up ’ and the 
fibers are widelj spread bj the mv'ading 
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Dcoplaim AtLOtJaer characteristic fi^n aome 
tnn^ \'lslble mth a hand lens but iDore often 
•een only »ith the imcroicope U fusion of the 
mtiiculuu mucosa? and the muscular coat at 
the ed^ of the nicer The Importance of this 
sign win be dealt mth In the bistotogfeal 
discussMO 

Very often extensive pentooeal adhesicms 
are presenL The omentum may be fixed in 
radial folds to the bese of the ulcer and some 
limes the base of the ulcer Is formed merely bj 
these adhesions. In cancer extensive adhe 
skms are seldom p resen t, even In cose of 
complete perforation. 

If the ulcer shows only the signs described 
It cannot be dlsdoguished from a simple 
chronic ulcer At times, however at some 
part of the ulcer edge a medullary swelllog 
of the mucosa is observed, rrbich may extend 
hito the ulcer base. The cut surface sbown a 
white soft nodule. Care should be taken In 
any case as the prep y ionc mucosa Is prone to 
produce beni^ hyp«plasla and the picture 
may be umliT Diagnosis will depend on 
microscopic examination. Later the tumor 
Invades the ulcer base and its ai>’iroas, and 
after the breaking down of the neofdastic 
tissue the picture ^ the original callous ulcer 
will be entirely blurred In this stage a 
typical CTBter-Mkc ulcer u seen with Irregu 
lar everted hard edge and an uneven, crum- 
bling floor or In cases of sdrrhoui cancer 


there fs a widespread callous thickening of the 
itomach wall ^ this phi*** the ulcer cannot 
be distinguished from a primary cancer 

I will mention here a very rare and bterest 
Ing form of cancer secondary to ulcer— a scar 
cancer In several instances there was ob- 
served m the linear scar of an hour-glsss 
itomach a drrumscribed medullary tumefsc 
tioD which, on nricioscoplc emmluitiooi 
proved to be a cartanoma. 

Summarising the principles of macroscopic 
diagnosis of cancer secoodjuy to peptic nt« 
those signs art to be tak<"n into considentiOD 
which show that scamog took place in a 
stomach waD previouily not Invaded by 
tumor and medullary swelling of the mocesa 
at the edge of the tdetr The most valoiUe 
signs are the typical form of the ulcer defect, 
that is the tnniing up of the muscle layer 
toward the ulcer flror and external adheswes. 

As shown maaoscoplc diagnosu b not si* 
ways dependable, whereas nlstologlcal ex 
aminatioQ wiD estahilih the dlagnoib wHli 
certainty in most cases, provided proper ore 
h*> ly^ n»^ in tnaHn g the exanuniflon- 
Two problems an.se m making the hlstologkal 
examlnatJoD (i) the seeking of evidence to 
determine the presence of canccf and (i) tie 
seeking of evidence that the cancer started In 
the mar gin of a prc-cxiiting callous nlcff 

The first proUem cannot always be easily 
•edved- As mentloDed the prepyionc nmenja 
is prone to produce bypciplaitlc gi ow^ 
Glands of this bypeiplasac mucosa are some 
times not entirely regular their cells may iho» 
some poljTnorprdam and be stained *1“^ 
than those of the larroonding mucosa the 
much debated dark cells" of the hteratart. 
It is at tunes difficult to dlituigtush tl* 
growth from adenocarcinonuu In determluhii 
mahgnancy personal feeling U liable to pl^ * 
great rdlc as unmistakable entena are oft® 
lacking This fact may explain In part tw 
wide range of malignant degenert^ ^ 
chronic ulcers as described by dmo® 
autbora. In our opinion it should be awum® 
that cancer b present ool} if in 
the known symptoms of mslignancy tn^ 
can be no mlwtaki^ In lotcrpretiDg 
signs, for instance the presence of a msan® 
neoplastic mfiltiatioo of the submucosa. 
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few laolAtcd glands do not necessarily indicate 
mabgnant change. 

It shotdd be emphasized that it is not 
enough to ezaxnlne one bloch of tissue ta k en 
from the edge of an ulcer Althou^ In many 
cases the cancer will have Invaded the entiie 
circumference and thus can be demonstrated 
In any block taken at will, there are a great 
many cases m which the tumor is conhned to 
a very small part of the ulcer margin Pre 
paring serial sections from the entire ulcer 
area fa every case ifl not feasible, 4 to 6 blocks 
at least, must be examined, however 

As to the second question, the search for 
microscope signs of callous ulcer, it wHl be 
noted (i; The ulcer floor consists of a mass of 
granulation and scar tissue which becomes 
more fibrous toward the deeper layers This 
tissue occupies the entire ulcer base and 
spreads bcy’ond the margins of the ulcer as a 
acatnzed broadenfag of the submucosa. It 
may reach os deep as the serous coat and in 
the presence of external adhesions it may 
inwlve the organ to which it adheres — the 
omentum, the pancreas, etc (3) The ulcer 
base is entirely de\'oid of muscle tissue. At 
the ulcer edge the muscular coat radiates as a 
sharply demarcated, tight strand fa an acute 
angle Into the floor of the ulcer The mus- 
culaiis mucoax Is \Try often pulled, m the 
processor scar tissue formation to the mus- 
cular coat. Thus both layers become dosely 
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approximated or even fused at the ulcer 
margm Newcomb found this condition, at 
least in some part of the ulcer margm, m 98.8 
percentofhlscases, Inthestudyofourmatenal 
we were not able to confirm this point as fa 64 
cases of chronic peptic ulcer we found actual 
fusion fa but 34 cases, some approximation 
fa 33 cases, and unchanged position (fig i) fa 
5 cases In 3 cases distinct progressive sepa- 
ration of both layers toward the ulcer edge 
(Fig 3) could be observed Undoubtedly, if 
acamng ahould proceed without disturb^ce 
for a considerable length of time, the muscular 
layers wrould become approximated It is 
known, ho wev er, that the natural history of a 
peptic ulcer includes periods of ulceration 
altcniatfag with periods of healing Whether 
or not the ngn described will be found de 
pends largely on the phase which happens to 
prevail at the time of examination That 
scarring docs not necessarily cause fusion of 
the muscle layers 15 shown also by the fact 
that fa most cases of even entirely quiescent 
ulcers, scarring is not noticeable completely 
around the ulcer edge but only m some parts 
of it. (3) Obliterate endartcritic vessels can 
be found fa the base of the vast majority of 
peptic ulcers Many pathologists behevc that 
tb«y are of ctiolceral importance Endar 
tcritis Is also observ'ed fa primary cancers 
but occluded vessels of larger caliber, i to 2 
mllhineters in diameter deep m the ulcer base, 
surrounded by tissues showing only a moder 
ate or no inflammatory reaction, occur almost 
ciclu 5 i\*ely fa chronic peptic ulcers 
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If tomewhere In the margin of an ulcer 
pretenting the cntcna mentioned cardno- 
matout proliicmUon ia noted, and at the same 
time the greater p>art of the ulcer margin and 
base are t umo r free there can be no doubt as 
to the diagnosis — cancer ansing from a chitmlc 
peptic ulcer Cancer detected in this stage U 
comparatlv-ely rare In most cases cancer 
tlscue Is found completely around the pedph 
ery of the ulcer Thia pbcoomcoon may be 
the result of two things (i) the neoplastic 
process ma^ have started aunultaneoualy at 
several pouts In the ulcer marpo the 
stimulus bemg present m all parts of the nicer 
edge, or (3) as the tumor codd not {>eoetrate 
into the dense fibrous ulcer base the growth 
took place around the margins which offer 
less rnistancc The tumor cells may often be 
absent in the entire thickness of most of the 
ulcer base. In other cases the dense, dcatriaed 
layers extending toward the gastric lumen 
contain do tumor cdU, but the subterous 
layers ere infiltrated This is ei^daincd by the 
fact that it IS easier to Invade the loose tiaiues. 
Stiomejtr does not recogmre letions in this 
not utirtly initial stage os cancers ansing 
from ulcers but considers them u pnmary 
cancers ulcerated sway and dcntnied to such 
an extent that no cancer cells can be observed 
m the scar tissue Moreoixf be suggests that 
the rate of scar tissue formation may exceed 
that of the neoplastic growth and in this way 
the entire ulcer base may become cancer free 
Aamrding to him diagnons in these cases 
should not be wcinema cx ukm bat tdau tH 
cardnameU Bomnann is of the same opinion 
and believes that cancers from uken are rare. 


He accepts only those cases In which but a 
amall port of the ulcer margin Is occupied by 
tumor and In which the ulcer base Is entirely 
devoid of cancer cells. He docs not bcDerc b 
a dose ctWoglctl relabonshJp between oker 
and cancer as he found malignant change b 
only I percent of all ulcers. He puti forth the 
following conuderabons (i) How can It be 
explained that In the superior boruontal part 
of the duodenum where ulcer b so frequent, 
enneer u a ranty whereas in the regko of the 
ampulla where ulcer b exceptional cancer U 
rather often seen? (s) It b difficult to reaTiie 
how a cancCT produces an annular growth 
around the ulcer margin as cancer b general 
shows a uniform centrifugal growth. Until It 
reaches the opposite margin after cnditlbg 
the ulcer border eitcosivt Infiltratioa far b 
all other directions must have resulted. In 
this stage a large carcinomatoas inGltratkii 
with eccentric ulctr b to be expected rather 
than a lesion with a uniform annular border 
That tbe neoplasm begins slmultaneotsly b 
sev'eral points, which m some cases seems to 
be more than probable Bomnann cannot 
believe He mentions the queer fact that no 
are known in which the greatest part of 
the ulcer edge b occupied by cancer but only 
those cases are menUoned In which the tumor 
U bimted ealhfj to a amall focus or in which 
the tumor forms a closed ring Sbee Brer 
mann s contributxin Klein and Demuth have 
reported the first cose of cancer secondary to 
ulcer m which the neoplastic ring was not 
entirely dosed. 

It u true that very few cases recorded m the 
Utermture give exact data aa to the citaisico 
of the malignant involvement. We beOeve 
that as more cases are examined thoicnghly 
there will be an Increase In the number b 
which the neoplastic ring fa nearly closed. M 
far aa we know Case 4 m our series 
second case reported in the hteratur e. 
and Demuth advance the foDowing aigumenti 
against the theory of Stxomeyer Ulctraticc 
of the caronomatom tim» mav be acute w 
chronic. In the acute type signs of 
reaction and rrm^*** of necrotic tumor 
must be present in the ulcer base which in®t 
bo Infiltrated even In tbe chronic case, ** 
cording to Stromeyer cancer b already prtses 
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when tie ulceration and scarring commencea 
at vihich Hmf there is no rigid scar tissue but 
only succulent, cellular granulation, which is 
easily infiltrated by carcinoma Complete 
sloughing sway of the tumor by a phlegmon 
or abscess as suggested by Stromeyer is high 
ly improbable as in the ulcer base entirely or 
nearly normal vessels of considerable size, 
evidently not newly formed ones are always 
present In extensive pyogemc destruebon, 
through which the entire tumor would slough 
away en masse leaving not a trace behind the 
veascls must have suffered considerable dam 
age Wastmg away of the tumor, through 
pressure of its own stroma, can be ruled out 
as cancers secondary to ulcers are almost 
without exception highly cellular adcnocar 
emomata entity laciong m scfrrlious features 
The opinions of Stromeyer and Bornnaim are 
not accepted by Hauser who says that it is 
dlfBcuU to realize that exactly m the center of 
a carcinoma a peptic ulcer would develop to 
destro> evenly almost the entire tumor and to 
leave but a narrow margin According to the 
great majontj of contributors, those callous 
caranomatous ulcers the greater part of the 
floor of which is free from cancer can be safely 
regarded as cancers secondary to ulcers 
Of course, in tune the tumor will Invade the 
entire ulcer base Considerable difficulty may 
be met with m diagnosmg these cases Often, 
if the ulcer base is not too eitensivel> de 
stroyed fair evidence of previous peptic 
ulceration may be present Here too the 
symptoms and signs of chrome ulcer must be 
seardied for Later m the process of the dis- 
ease the original structure may be unrecog 
nizabl} blurred bj the neoplastic growth In 
such cases of course it would be impossible to 
state that the cancer had arisen on an ulcer 
base Very probably in this stage of the lesion 
many cases are seen and the ongin of the 
lesion 15 not even suspected 
We shall mention another diagnostic sign 
stressed by scNcral authors but m our senes 
found to be entirely without dejiendencc 
namely the different locations of concomitant 
gastric lesions It is alleged that with peptic 
ulcer and secondary cancer pydonc gastntis 
pre\’alls whereas cancer is generally asso- 
aaled with diffuse gaitntis 
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In the relation between ulcer and cancer 
another possibihty should not be overlooked 
namely that a carcinoma arising independent 
ly in the vianity of the ulcer would break mto 
the latter In this case however, the tumor 
tissue is most voluminous at its starting point 
and not at the ulcer margin 


AUTHOR S CASES 

Oar matenal consists of operative sped 
mens removed at the Third Surgical Qimc of 
the University of Budapest from September i 
1929 to January i 1953 


Number of ipcdmcos 166 

Gutik akef 

dtrooic 64 

Subcbionk and inbecute 7 

Boodcml olcer 41 

Je}aial nicer 4 

Gastric csrdjKmu 18 


LlnlUs type t 

Gastric lympbosarcDinm i 

Hypertropfay of pylorui t 

Ehjodesal d Jwu cuhim i 

Gastritis i 

Tubcrcnlosli of stomacb i 

Palliatlre resections for daodeoal uker 8 

Caocen teamdary to okcr 6 

In c\’cry case of cancer secondary to ulcer 
at least 4 blocks from different parts of the 
ulcer edge have been remov'cd for histological 
examination except in Cose i which un 
fortunately was not worked up systematically 
and therefore we are unable to give the 
topography of the tumor 

Cast i A man aged 57 j-ean came to the dinic 
for severe hunger pains of r years duration sour 
enicutlotia and hsmatemols In iplte^of a good 
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frw tnwj DCDpUsm. In the fibrooi ttaoe, ^rml 
tppctlte be kxt 6 kBocrtnu in wdffat Test mcA) ^ncriee of aij to o 5 nQUnxttn In dJemeter cw- 
>4ekl«l fret hydrochlonc add, local additjr. 60. talolnf ofpmlttd tbraaU were aetn. Cell* oi the 
M laparotomy a iteOate tear «a* foood In the dUtal peoplaitk abovtd conildisaUe polymorphka 
third of lie leiaer curvature, to which the faatrocolk and a freai number of tnJlotic fi^urea. 

Uiamcfit and the (retter omeatum were adhemit Can » A man a^ed 66 years, coaplalned U 
The hepatoftatrlc ligament wa* tborteoed and la epifiutric pain and Tumllb* of i year’* ataod^ 

darned. bxteiulTe rewectlon of the ttomadi wa* per Iq thw la*t month* be vneuted conee-froccod*^ 

formed In the apedmea femortd a roond p rep yl orfc In the epdfutrlam a tender mas* etnU be 

nicer wu found 45 mflUaeten in i£anietcr It had palpated. Becauae of the blecdlnf no test do] 

the shape of a shallow funnel and hid a snooth, ^suniBation wi* ourM out At operaUoB a mtU 6 t 

hrm whltiah floor and elerated, stron«iT orcr tumor the il*e of a chTld * flat wu found near the 
hintttng rdfcs. It* base wu formed by a thin layer prloro* on tbe laser cumture. The £*tal tn- 
of scar dsne and adherent omentotn The cut ear tnlrdsof the nccoacb wureaected. Intheipcdaia 

fsce showed s pa deed white, soft oodule past a prepyloric, funnel shaped ukei with d^tty rahed 

beneath tbe edfe of the mucosa This nodule wa* and orerbaoftnf border!, about 40 mJlilflwtpr f» 

present In three aectlon* taken from dillcrent parts diameter wu seen. Ihe ulcer floor coaste d of * 

of the ulcer bard, smooth, wUtisfa tissoe. In the ooss sertia 

BiMtiefy {Fif j) Tbe ulcer base wu fonned by of ifae nli-«T ajj npward tumlne of tbe mflscnu r^coy 

(fanulatkm tlanie beconilnf highly fibrous toward «u conscimoua. At the ardJac edge a pa 

the depth. The surface wu c uv e i e d wfth a thin white nMuIe wu noticed beoath tEw mucosa.^^ 

layer of Decrotic material At tbe center the fibrous blo^ were rctnored for microscopical crambsQ* 

layer wu very tMn and undemath It the base UuUUty [Fit 4) The ulcer buc wu fon y pT 
of the ulcer wu formed by the fattr tissue of the tbe frarjulaU« tioue becoming highly 
omentum- The muscular layer raoktrd under a toward the d^th and wu cu i u cd by s 
right angle Into the ulcer floor where it wu lost Tbe layer In the connectiTe dssoa whli 
space between the muiculail* mucots and the heaTT lymphocytic and eoslnophflie lohlt™*^®’''r|' 
mu s cu ki coat wu rather Increased by scar time ml large cadarterltlt partliJly obUterited arttrin 
broadening of tbe tubmucosa, which could be fob were seen (Fig. 5) The scar tl**ue 
lowed for about 13 mJIUmcten from the ulcer ed«o. tbe submucou could be folkrsed far from w nJj^ 

At the olcCT edge both layers became cren more twargln benath tbe mucosa. At the nicer e^ u* 

separated by IzrruloQ of a hJghly itypfcaJ glsrufabr muscular coat radiated u a coenpect strand fcto W 

tiaiue. In one of the btochs a craunsl traorffloo ulcer floor at an angle of about 60 degree^ oiTw 

from normal gastric glands Into cardnomatous ona wu lest. At lotne point* a dose approwia^ 

could be observed. In the other blocks too tbeuker tbe muscukrl* mucni* and the muicnlsr cosi«^ 

edge wu formed by adeoocardiioana, no trarwltlem, be obserred. All around tbe margin of rirt 
h o w e v e r being observed. Tbe neoplsatk tissue mucoaproenteda dmUsrpicture. Nes^e»*^ 
leaned to Invade tbe mncoci rather from below of the ulcer tbe gland* became deeper wereo™?” 
Oroupi of atypical gland* decrailng In sire toward sod showed lumlpa filled with pspfllaiy 
the center were seen for about u mllEmetcTS fmo) The glan^ penetrated the mnscularl* nita^ 
tbe ulcer margin. In tbe center of the ulcer bsM an tbe snpcrfldal km of the musenkr cost 
area of about »omlIlIinetcn In diameter wu entirely plica ^ving reached even tbe suhsetous 
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Tbe ^luU were lio«J with tever*! Ujm of uD 
cyllndric epftbeliirtn which rfioired modermto polj 
morphism uid a few tmtotic figard. la ceccraf 
atyi^cil ^ands were foaod onl)' a few mUlimetcra 
hrom the edge of the macxna at eome points how 
erer iiJwd poup* were seen In the bsae of the ulcer 
10 to 11 mllilaeten from the tnocosc Most of the 
ulcer base wu tumor frd 
CtJtt i A woman, aged 57 yean, complained of 
peias and cramps In the gastric region espedaUy 
severe after meaik Duringbct Olness of a years, she 
had lost 94 kHotrama. Test meal revealed free 
hydroddoric add ta total aadlty 6* At lapa 
rotomy In the prepyloric rerion a tumor the tiae of 
a child s fist, freely movabt^ was detected Along 
tbe lesser curvature there were several firm lymph 
^anda. Resectfon of the stomach was performed. 
In the operative spedmen on the leaser curvature 
just ne^ to the tmorus there was a round, shallow 
terraced ulcer (Fig. 6) about 35 mllliuietei* in 
diameter, with roU^ In edges. The ulcer floor con 
sisted of smooth, firm, whitish tissue. Ctcm section 
showed upward turning of the muscular coat Six 
different blocks have been examined. 

ZTtorfegy The ulcer consisted of a highly fibrous 
scar tissue bcavflv infiltrated with lytnpboc^et, 
eosioophib, and plasma cdls covered wi& a tblo, 
supcrficUl laj^ of fibrinoid matcriaL The muscular 
coat radiated at the ulcer edge as a compact strand 
Into the ulcer floor At the cardiac maigin the 
mutcnlaris mucotx and the mascular coat were 
fused At the pyioric edge, tbe glands suddenly 
became very Irregular and they invaded the deeper 
iavera, having Infiltrated also the submuons as 
much as 10 to ir millimeters beneath the normal 
mucosa. In all otlwr blochs which presented cssen 
tially the same picture no transitkin could be ob- 
served moreover. It was cleariy discerned that the 
tumor Invaded from below upwaol Groups of 
Irregular glandi rapidlv decreasing In slie and 
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number toward the center were seen throu^out the 
eiulre edeer base. Under low power magmficatkm 
there were, however entire fields free from cancer 
In some sections In the depth of tbe ukei base 
tubercle like formations were semi with many epf 
thdirid and dant ceQs (Fig 7) From the peilph 
ery they were being Invaned cy tumor liaaoe. No for 
eicc bMy was s«es within these nodoles nor could 
a^ fast baeflll be dsmomstrated. 

Can 4. A woman aged 6> tuara, complained of 
gaatzic distress alter mc& Thtf condition had been 
present for ao Tears. For the past a vears her con 
didon had grown progre s aiTely worse. Within 7 
months ahe had lost 12 kHograins in weight. Tot 
meal yielded free hydrochloric add 34 total aridity, 
40. \ ray examination revealed a daodenal diver 
ticolom and a rigid prepylonc area. At bparotoiOT 
the prepyloric area was found rigid and buU^ There 




448 


SURGER\ G\TS'tCOLOG\ 4VD OBSTETRICS 



He tj Cm 5 Eariy ouctooQH Dc«i olop Xm. 



14. Cues. Tbe p«Tt ootfistd b) Ficon ij. XU 5 


vm e rt e nrive rdlmloiis to the mnocoloo Ukl tbe 
b»d of the puicrcu Roectloa of the rtomach wu 
doae 

Id the jpedmeo removed (FI*. 8) 1 dnodeniJ 
dJTtrtioalum eeai (errow potnu to lUentrtoce) 
\t the letter ctirrutore | ceotlmeter* Irwm the 
pvioTvt, there w« a hemlApaericiCl^ depretted oker 
defect the dxe of t helf wilnat lu Eiwr cod «aQj 
vere enwoth firni whitkh- Jo(tdn| U act tbe 
ADterior •tomich wtU wu a AemldrcoUr more 
tuperhdal defect of the mucoa «[tb bTper jiu lc 
borders Aod a Dudentetr dim, freshlr difeeted 
Soof No cDlArjed IvQph lUads were prexDt. Id 
croAA sectkNt ap*Aid tamlfic of the mutcakr coat 
m obaaved- Seven hkxis leere re m oved for 
aucroacopic mmloatkiD, as sbovn jo Figure 8 
I canhsc i dnodeoil j pOkterior t0 7 aDterior 
itoinaUi waQ edge 

I 7 ixtW#tr Blark j presents a tvplcal picture of 
c hr onic peptic nkcr with nwrhed paDlIlArT b\per 
ptaslA of the mneosA (Fig. g) In the ^hlr fibrous 
ulcer base there vere •e%TrAl mseb shoving 
endsrtcrtds. The muscnlAr coat radiated Into the 
ulcer Eoor The moKnlAilj mucosT and tbe imtscu 
Ur coat vere dosdy appcorlTaated, almoAt fused. 
At first gUace blocti 1 and 3 presented a dmllar 
picture except for an abaence of paptllar> hjTCT 
plasla \t daser Inspection borrerer a pe^iar 
change was seen within the macoaa (Fig 10) In 
some pUccs jost at tbe olceT marglD, at ot^ places 
■ocnewhat farther from the marglo quite smsH arcaa, 
1 to 1 millimeters In dlsmeter of decreased 
were obaerved, showing loss of normtl structure of 
tbe mucosa Uoder bl^ poaer ms gn I first too In an 
almost hoffiogenons mass unstained both br h-rma 
toxrlln and eosin bat showing pink metachromaila 
wltn thoonlae stiln, fragments of giands and scat 
tered small emtpa of egdthelkl cells bcskles aocnc 
roend ceD Inhltratkm wrre seen (Fig ir) Many of 
tbe KAttered epithelial ccQs srere vacuciar or actual 
dnet rtog edis, some of them had bursted and 
blmded Into the homogtoocs mass mentioned. At 


the duodenal edjR a oarrnw mass of free eplthdal 
cells was seen advancing between the macoaa and 
IbemuscuUrisrouctKe- Blocksj T 6 and/sbersed 
acute dlgestkn of the (npeTfidallarenaadaiBiTicd 

C pIlUrvbv'peTtrophvoftbemnciMa. Inthederpei 
Ten typ^ gbmd groups of mucoid adojocsi 
ditotna were present (FTg. u). not farther bowerer 
than about j to 4 mMmetert from the nicer BiTfla 
The enttre nlcn base was tuner free 


Asm&ttioocd as far ti ire know this ii tbe 
second known of the Deed) closed nsg 
type of cancer secomiai^ to ulcer 


Cam 5 A man aged 4.1 years, had lypit*! 
anamneds for 3 years In tne last rear the pahs b» 
become almcat cotistant and be bad Vast as kHagn V 
In wHfht Test meal vfelded free bydroodoefc seWj 
JO total addily loa N. rar eramlnatiai sherro 
the typical ulcCT deformity of tbe buttms dnodrtd. 
\t laparotocnv a perforati^ ulcer was fcand co the 
posterior stomach wall Just anterior to the 
It was freed from tbe pancreas with coa*J«Bie 
aSKTultv the center of the ulcer base being Im » 
tbe pancreas and cautcrlxed. Then resection of IK 
stomach sras perfonned. 

The ^jedroen removed shoved a tydeal “8^ 
ulcer 30 minimeteTi fn dlsmeter In tbe cealff « 
lu base there was a bole 10 millimeters In cHametrf 
In CTOsa section, upsraid tumin* of the 
coat was seen At tne cardiac ana the p^etw^ 
e^ was a soft, white ncxlale tbe iie d a 
hast beneath the mucott Sir blocks wers reomfO 
foe histological cxamlnatloo. 

The ulcer base consisted « a 
dcatrlcUl conne^ve tbane, covered with a 
fidal necroUc Uyer At tbe anterior 
uloet wan the muscnlari* mucoa* andthe masra* 
coat were fused. Figures 13 and 14 present a 
typical plture Near tbe edge of the nkw 
pands becotac hl^y Irregular tod 
stained piocea«alnto the submucc^ The 
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Fk ^5- Cue 6 Sfmll adeoocArclmat embedded 
wit^ the mocDw ^ the edge of the uker Xi? 


bue Itself coQtuned no atypical ^ad*. All other 
bk>cLj showed a broad zone of typical adecocar 
dnoma with medullary parti growtog not farther 
than s mlllJmetcrt Into the ulcer base. 

Caste 6 A woman, 46 year*, complained of 
severe eplcastric and i^ht tipper quadrant pains 
radiatlos Into the sboulden, and frequent bilious 
vofflltlog of t year i duration. Sbe had had a {air 
appetite and had not lost weight daring her OlncM. 
At examination only d^ epKwtric tender 

nets wu found no aboormu mass c^d be palpated 
In the abdomen. Teat meal jnelded free hydrochloric 
add, 10 total aridity sS \ ray examination of the 
chge^ve tract failed to disdose any abnormality 
Ko visualiutloD of the gall bladder could be obtabed 
through btravenoui dye administration. Infpdteof 
Internal medication her complaints grew worae so 
laparotomy was performed. A ngM scar like mass 
was found on the leaser curvature near the prylorus 
The distal half of the stomach was resected In the 
operative ip>cdmen a prepyloric round ulcer about 
30 rnOlimcten In diameter was found It had soft 
raised somewhat overhangbg edges, espwaally at 
the cardiac edge Its floor consisted of a smooth 
firm whitish titfue In cross section the muscular 
coat was found to be turned upward The mucosa 
showed marked redundance and was whitish b color 
all around the ulcer margin except the pvloric edge 
where It looked like a common callous ulcer Four 
blocks were removed for microscopical study 
I 7 tsin/ciy The ulcer floor was formed by the 
pranulalloa tissue becombg highly fibrous toward 
the depth and was covered bj a lupcrficiil necrotic 
U^Tr In the connective tissue heavfls bfUtrafed— 
chiefly by eosbophlls — there were many large 
lymphatic nodules with well developed germlnauvc 
centers. At the ulcer edge the muscular coat radiated 
bto the ulcer base where h was lost- TTic muscularls 
raocos® and the musoiUr coat were scjiaraled by a 
rather broad band of dcatrued submucosa except 
at duodenal edge where they were anproiimstM 
almost fused So endarteritic vessels in base. 



Rf 16. Case 6 Irregular glands bvadxng the tub- 
moCDsa. Xs 7 


In the block taken from tbc pjdoric edge Just at 
the ulcer margin, a round area about a tnUlimeteri 
m diameter was embedded within the mucosa. It 
consisted of irregularly arranged dandoUrstructures 
(Fig ic) The glands were Uneo with a to 3 laven 
of epithelial cells tbowbg marked polymorphlsnL 
The majority of the cells were dsA with deeply 
stained nuclei . there were however part* where the 
cells were rather pale vacuolar Verv few mitotic 
figure* were seen. No transiticm between this tret 
and the normal mucosa wax observed. About 5 
ffllllimeten from thti area another quite omiUr 
nodule lay also entirely within the mucoM In all 
other blo^ the nicer margin was formed by a broad 
tone very similar to the atypical glandular tissue 
described At the cardiac edge many Irregular 
glands invaded the nhmucosa (Fig 16) In the 
other blocks the neoplasm did not penetrate the 
muacularii mucoac nor were glands anywhere en 
countered b the ulcer base In some parti the tumor 
produced many papillary proicctlona Uned with 3 to 
4 layers of epithelium showing moderate poly 
morphism Other projectiona consiited merely of 
epllndium with connective tissue arii_ The latter 
had a bghly polymorphous cpdthelitl coverbg with 
many mitotic figures. Part* of the neoplasm were 
necrotic and Infiltrated with polynuclear leucocyte* 

We conader this ca 5 c a caranoma arising 
from an adenomatous hyperplasia in the edge 
of a chronic gastnc ulcer 

suinuR\ 

Wc do not wish to draw conclusions from 
our statistics os our mateniU is relatively 
s m a ll but we would like to call attention to 
the fact that cancer secondary to ulcer is not 
the nintj it is believed to be and taught b> 
many authors In 64 cases of chronic peptic 
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ulcer and cases of candnoma, we had 6 
cancers lecondaiy to ulcer This fact Jostifica 
the opinion rww held by the vast roajonty of 
prominent surgeon* that whenever poadMe 
chronic gastric ulcers must be resected 

I There arc many diacrepenaes m the 
ftatlstlcs as to the frequency of cancer 
developing on a peptic ulcer base 
a Such cancers can be definitely diagnosed 
only by mlcroicDpic emminatwn Dlagnosx* 
is bas^ on tlgn* characteristic of chronic 
peptic ulcer and In addltkin there i» found 
partial or complete freedom from cancer cell* 
at the ulcer base and ulcer margin. 

3 At the Third Surgical Clmic of the 
Umvcnity of Budapest, In 64 cases of chronic 
gastric ulcar and afi cases of cardnoma there 
were 6 cases m which cancer developed on an 
ulcer base 

4. Because caroDoma rdativdy frequently 
arises In peptic ulcer such uloea ihc^ be 
resected whenever possible. 
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CARCINOMA OF THE MALE BREAST 

With Special Ritzrence to Etiology^ 


JUDSON B GILBERT MJ) 

T he purpose of this paper is to present 
a and pathological study of 47 

cases of male breast cancer with a sum 
mary of two postmortem reports. Forty-one 
cases arc reported for the first time wbUe 6 
of the Memorial Hospital cases have been re- 
ported in part by Wainwnght (Case* 1, 2, 3, 
19, and 20) and Coley (Case ar) An attempt 
Is made to corrdate the etiolo^cal factors 
especially gynecomastia m male breast cancer 
with those of cancer of the breast m women 
The early history of the recognition of this 
disease IS of mterest. In the wntmga of Fran 
Qscus Arcaeus (1493-1573) we find the carilest 
reference, In that it is stated that cancer occurs 
also m males although not so frequently as m 
females, Fabricus Hfldanus (1537-1619) de 
scribed a sin^e case of male breast cancer 
while Louis Heister, the famous German sur 
geon, described m^e mammary cancer at 
length in his inaugural dissertation After 
reference to the pubheatrons of his time Mor 
gagm (1682-1772) described several observe 
tiona of his own regarding this disease. The 
frequently ated case of Thomas Baxtholinus 
(1616-1682) probably refers to mammary can 
cer in a woman (Wolfi) 

About a century later the theses of Hortc 
loup (1872) and of Poirier (1883) were the 
first to record systematic studies of this dis- 
ease Schuchardt followed Poincr a year later 
with two elaborate reports mostly from Ger 
man and Austrian sources. The subject was 
first summanxed m the English literature by 
^\Tlllalns (1894) and Warfield who reviewed 
the knoviTi cases and added observabons of 
thorown Recentl> Wainwrigbt (1927) made 
an extensive review of the hterature and added 
new material, he reported on 418 rnyy with an 
examination of the pathological material m 79 
tncxdenu At the Memorfal Hospital, Pack 
and Lc Fevre found male breast cancer com 
pnsed 1 24 per cent or 041 per cent of all 
cancers in males. Dea\*cr and McFarland 
found that i 5 per cent of all mammaij run 

Fra* tW BmM C31 b1c of tbi 


ScHurecxuJY Niw You 

cers occurred m men, while Schuchardt stated 
that of aH malignant breast tumors about 2 
per cent occurred m the male. According to 
several authors the percentage vanes from 
0.86 to 84, probably this latter figure is too 
high If a la^e scries of cases of both sexes la 
carcfuHy studied The Census Bureau of Eng 
land and Wales m 1926 reported on 5,339 
mammary cancers of which only o 08 per cent 
were In the male Cancer of the male breast 
occurred only 9 times In 950 cases between the 
years 18S9 to 1931 in the Johns Hopluns Hos- 
pital series 

ETIOLOGY 

Eerediiy It appears that heredity is of 
secondary importance as a causative factor 
in male breast cancer Several of the older 
patients who were foreign bom made it nn- 
pos^le to ascertain an accurate history m 
regard to heredity and m the r emainin g cases 
no definite family history was obtainable. 
Four of Judd’s 17 cases and 2 of 11 cases of 
FinstereFs senes ^ve a positive history of 
cancer Von Winniwarter considered heredity 
a causative factor in 5.8 per cent, 

Scxjaclor Many explanations are given to 
account for the relative rarity of cancer of the 
breast m men as compared with women The 
devdopment of the gland is mmilwr In both 
sexes imtfl puberty In the female, the course 
IS then one of great functional activity and 
cyclic changes, whereas in the male the gland 
remains relatively stationary with less vana 
tion in the anatomical structure. The refuse 
to endocrine stimuli will be discussed later in 
the paper However, this Inherent difference 
in the fimction of the gland Is the most com 
monly accepted expla^Uon The rare oc 
cuTTence of cancer of the male breast is In 
accord with the general rule that cancer se] 
dom arises In vestigial structures 

Age tnadence It is a general opmwn of 
obscTY'ers since Polner that cancer of the 
breast develops at a later age period in males 
than in females It has been said that women 

UcmsU K(« Yok. 
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Orac rfman h with cuevr of (be Mt brvcM CltnKsl 
(roup, prlcDAiy opcnble 


tgc earlier than men and it la a stnldQg fact 
that 33 of 47 patients, or 70 per cent of this 
senes were o>Tr 50 years of age. Walnwnght 
found the a\’erige age to be 54.3 \'eais m 401 
cases. The oldest reported case was 91 years 
of age (Lunn) whereas the yoongest patient 
was 13 years of age (Blodgett) The ages at 
the tune of observatkms in cases in the present 
report are shown m Table I 

TABLE I — AOX tNCIDESd 

jota J9r«»n r 

♦oto4tirem r 

5oto<9r»Ki 17 

60 to 6 g jroui t 

7« to -H) yimn 3 

So to Sg ymn t 

Of 47 patients the oldest was an 83 year 
old negro while the youngeit was 31 years 
of age The average age of this group was 



r 



F5* 3 Ca*c J5 A II H ye*i«. ilodcnte 

kjrpotjopiiy ol (Im ri(bt bmA. ‘TlMKftbrautbrrpUced 
t^cucof Clrnksl iTOpp, primsij opcftife. 




pnaoiy teopmUc. 

54-4 years whereas the mean age wii 57 
years 

CaAot Two of the Amcrfcan bom po timt i 
were DegTws. Wainwngfat mtntiotB that 
numerous cases of mammary cancer In negroo 
are reported by Amcncaii surgeoos but record* 
DO reUtive pcrctnlagei. I^e^ and R tcnbnff 
report 3 negro patients in their sene* of 9 
cases. 

.Si<fc tittchtd The present senes shows left 
breast bvoIvd>ent in 36 patients, the nght 
breast In so and bllateraJ involvcmeot In cue 
patient Tbc predominance of the left ride 
appear* to coincide with the findings of vtrfca 
authors. Lane-Clnypon In a recent ftitutifsl 
sinnmary reported a slight left sided pre- 
pocderance b women. 

One patient L G Case 33 had hflst 
eral bvoKxment The primary tumor wai 




Fig j. PliotflDikrDtraph ibowini' the «U ctroctore In FTj 6. Cue 36. R, P aged 56 jmr*. AdenocardcMMna, 
Cu« u (See Fig 4-} AtreoUr carciaacu simplex, gnide fimdc II ndlortsistnnt Hus patient presented moder 
II, raoSorestiUnL ately bypertroptied Irexsts. 


noted in the left breast and removed surgically 
at another hospital He was then rcferrrf 
to the Memonal Hospital for postoperative 
irradiation One year later the palicnt’de 
velopcd a finn nodular mass beneath the nip- 
ple of the nght breast, 3 ^ by 2 ^ by i cen 
Umeters In diameter aasoaatrf with iD>’olve 
ment of the azUlary lymph glands 
Some observers have suggested that inas- 
much as the ma^rity of people are nght 
handed the right side of the b^j might re- 
ca\'e more trauma than the left a theory not 
borne out by the facts if trauma is a cause 
Wamwnght in a total of 536 cases showed the 
nght Side involved 163 times, the left 170 
times and m 3 patients both breasts 
Prenoudy extsling bentgn tumor Three 
cases or 6 3 per cent in the present senes 
gave a hi5tor> of haNnng a tumor removed 
from the breast prior to the onset of malignant 
growth. Onlj in the following case was the 
benign tumor re-exammed in this laboratory 
Patient 3o had a growth removed from theldt 
breast diagnosed as sweat gland adenoma 15 
jears pnor to the de\ek)pmcnt of a pamfiu 
mass in the same breast On examination a 
small fixed tumor mass of the breast and sev 
cral enlarged nodes were present In the axilla, 
os well as multiple sUn nodules, A biopsy 
of the second tumor showed fibrocarcinoma 
simplex grade II 

\\e wish to stress the fact that anj sreaU 
localized swelling of the male breast with or 


without classical signs of cancer should be 
considered as mahpiaiit until proved other 
wise by microscopic examination Patients 
who present themselves with disc or button 
like indurations beneath the nipple should 
have surgical removal performed at once. 

Wainwmght, m reporting the details of s 
cases of previously enstmg bcugn tumor with 
an alleged duration of from 20 to 24 years 
was able to study only 3 of the microscopic 
sections, but in none of these was histological 
confirmation of the existence of previous be- 
nign tumor obtamed 

Schreiner believes that chronic inflammA 
lory lesions olten precede the development of 
a itudignant tumor, and it is for this reason 
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thmt benign tmnon In the Ttmle brcAit are 
treated by radical amputatioa. Other ob- 
Berveia are Icaa radical and believe that local 
mastectomy foDowed by Irradiation treat 
ment will control cancer of the male breaat 

TroMMo, Prenons history of Injury was 
obtained In 14 >9 per cent of the cases in 

this series, A tingle lererc injury was reported 
in IS of the 14 cases, while s patients were 
accustomed to exert pressure against the chest 
wall while following their usitl trades. It 
should be noted In all these cases the 
p revious integnty of the breast and the authen 
tldty and si^dency of the trairma rest en 
tirdy upon the statements of the patients and 
were not verified, ITjat the tumors aroae at 
the exact jjouit of the mjury was also not de- 
termined. 

It is important to obtain a criticBl history 
of the sequence of events in those instances 
in which a single severe trauma is apparently 
followed by the devdopment of cancer Ewing 
dearly states the factors which should be 
obser^ in making a positive judgment of 
the rdatmoihip of traoma to bnnst tumora. 
He Insists that such rdatlooship may be as 
fumed to have causal sisnificance only if the 
breast can be shown to have been previously 
□omul and the injury to have bra Kvere 
enough to have caused mterstitlal hmnrrhage 
and Nation of continuity of the breast ducts 
also that there must be some indkatlon of 
continuity of symptoms betwe en the trauma 
and the appearance of the tumor and that 
even In tixM cases one can only maintain a 
probable rdatlonshlp 

Knox also warns us that it would be as In 
accurate and iinsdentlfic to ascribe the origin 
of a cancer to a tingie blow as it would be 
to judge the duration of a tumor of the breast 
from w patient s statements. 

Murphy on the other make* a radical 
statement that the breast b the oiiI> organ 
In the body where cancer will devdqj foD^ 
ing a tingle mild trauma. Concerning the In 
fiuence trauma, reports in the iTterature 
vary gresUly Schuchardt considered 15 of 
his S19 cases due to contusion or medumcal 
causes. In only one of Judd s series of 17 
cases was trauma mentiCTed as a posdble 
causative factor Wainwright reports the re- 


latioQihip so frequently that he feds H mrst 
be taken Into consdention as a cause of oa- 
cer at least in the male breast. 

Gyntcomoiila \VhIle the observation of 
cancer with gynecomastia has been noted in 
occasional case reports, it has not been luS 
dently emphasised Ewing states that un- 
usual de vel o p ment and activity of the brettf 
are predisposiog conditkiQS for cancer of the 
male breast 

Pertinent facta In regard to the complfi 
hormonal control of breast developmat hf 
means of pituitary thyroid prostadc, and 
secTttloiia may be tummailzed as 

foOowi 

ExptnmtnUil ettdtna Two types of a 
perimental procedure — organ traniplaiititwi 
and the use of organ extracts — have bem used 
to show the reUtkra of the ovary to new de 
velopment of the mammary gland. Atbhs 
and later Stcmach were able to produce breast 
growth even in male guinea pigs by the na- 
plantatioD of ovaries. FeigusoD and otben 
Lave demonstrated that following diDy in* 
lections of prolan A in laboratory tnhnals ow 
lOQg periods of time an epfthttial bypeiplaaa 
of the prostate Is noted. An imhalanct be- 
tween the tMtJs and pitmtaxy must accoont 
for the production of a amall relative fauxes* 
in the pituitary secretian which acts (Erectlj’ 
upon the prostate and induectly upon mUB- 
mary tissue. Furthennore, If the testes are 
remov'ed, atrophy of the prostate folios* 
showing that the pituitary substance mtst ^ 
through the testes. Loch points out that with 
regaruto the arrested growth of the main- 
maiT ^and it is posribie that the developiog 
testu may exert a certain inhibiting eff^ 

QwwaJ nidcHcs Taylor showed by 

oheervations that the breast epithelium of ^ 
female Is normally reawnsive througbent 
to stimulation by the mtemal secretkin of tm 
ovary The literature is replete with install^ 
of gynecomastia asaodatea with imperfert 0^ 
veiopment of the male sexual organs, 
pseudohermaphioditiam, after atrophr 
removal of the testes, and aswcla^ ^ 
malignant testicular tumors. We ha ve 
served the aswxaatlon of cxcesrive s«r^ 
of prolan A in the utiiw of patients 
teratoma testa associated with gynecomasna- 
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Typical gynecomostic breasts were noted m 
5 such patients and even breast secretion in 
one instance. At autopsy an excessive pro- 
liferation of the epithelium of the prostate 
was also regularly observed 
In patient 33 there was disclosed at au 
topsy a persistent thyroglossal duct and bl 
laterallv undescended fetal testes. These fetal 
abnormahties Involving the thyroid and the 
testes were possible sources of endoenne im 
balance m this patient A young man was 
recentl> observed at this hospital presenting 
gynecomastic breasts as wdl as typical cvi 
dcnce of exophthalmic goiter Many patients 
with gynecomastia rqwrted in the literature 
have had other endoenne disorders which 
might influence the testis and thus be in 
directly related to hypertrophy of the male 
breast 

C<hexutenl gynccomasita vnlli cancer Mam 
maiy hypertrophy has been studied by Rgot, 
Schuchardt, Bems Imbert and VlJleon who 
report cases of concurrent cancer and gyneco- 
mastia Imbert and Colhgnon strongly con 
sidered gynecomastia as an etiological factor 
in certain cases of cancer of the breast 
Bems rqports an unusual case from the 
standpomt of the sue of the h>pertrophicd 
breast A 42 year old man stated that since 
>outh both breasts had been enlarged He 
recalled a blow to the nght breast received m 
chfldhood and followed by acute pain for 
several days No secretion from the breast 
WES ever noted He sought consultation in 
September 1884 because of a small tumor 
of long duration in the rmht breast Both 
breasts were extraordinarily devdoped re 
lembbng the female t>’pc pendulous and con 
taming fatty tissue The horuontal diameter 
of the left breast was 17 centimeters and of 
the nght 19 5 centimeters The vertical di 
ometerof the left breast was 14 centimeters, 
and of the nght 16 centimeters. The nght 
breast mis the scat of an oval tumor 6 b> 9 
centimeters m diameter located about 2 cen 
limeters from the nipple The ms^s was fredy 
movable over the pectoral musdes and no 
mvolvTment of the axniar> gland was noted 
The right breast as well as the normal left 
breast were surgicall} removed m November 
1884 A second operation was done for local 


recurrence in May 1885 and another local 
recurrence was removed a >ear later The 
patient died m May, 1886 with signs of pul 
monary oedema (metastasis?) Microscopic 
exammation of the breast tumor revealed an 
alveolar scirrhous cancer of the breast 

Vnieon’s case demonstrated the not un 
common occurrence of gynecomastia asso- 
aated with benign tumor of the prostate 
with a later devdopment of cancer m one 
breast. A 75 year old man was operated on 13 
years previously for benign hypertrophy of 
the prostate Following this operation he de- 
vdoped bDateral gynecomastic breast* which 
were the type and shape of the female gland. 
Latcr a typical cancer of the nght breast 
devdoped with nipple retraction and axillary 
gland mvolvement Five years after mastec 
tomv local recurrence was noted which was 
treated by roentgen therapy The micro- 
scopical (iagnosLS of the breast tumor was 
epithelioma 

Analcmical aidence Thai the male breast 
contains abundant glandular tissue end not 
merd> adipose tissue as was previously sup- 
posed has been demonstrated by Bailey 
Andrews and Kompmaer and more recently 
by von Guanar He examined 106 male 
breasts at vanous ages and found m gyneco- 
mastia that the connective tissue is only 
sbghtly increased while the glandular tissue 
shows a marked hyperplasia, and conduded 
that such breasts are more liable to be the 
seat of cancer Wamwnght (p 843) shows 
a large cross section of such a gland and state* 
that it is a frequent tvpe in his expcnencc 
Hinic removed a hypertrophied breast weigh 
ing 125 grams which show^ areas of glandular 
tissue on microscopical examination 

Summary of present senes of gyneamasltc 
cases \Vc have obsen-ed 9 patients, or 19 
per cent of the entire senes, v\ho presented 
hypertrophied mammary glands correspond 
ingm general topography to the female breast 
AU of this group uere v\hite and ranged from 
37 to 73 jears The left breast was involved 
with cancer 6 times and the right breast, 3 
times Trauma was mentioned m the ante- 
cedent history onl) 4 times 

The shortest duration of the existence of 
the tumor before examination at the clinic 
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wma 3 montltt, while the longat Interval wa* 
48 month*. Pain wn* noted twice bleeding 
once, nipple retraction 9 time* and ulceration 
9 times. For clinical grouping the patients 
were daaaificd a* primary operable, 3 primary 
Inoperable 5 and recurrent inoperable i 
The diaeaie waa markedly advanced In the 
majority 66 per cent b^g moperabJe on 
admission 

The types of cancer observed were adeno- 
cardnocna, 4 duct carcinoma 1 and card- 
noma (jKmch aspiration) 1 The re-esamlna 
lion of thaue was not possible m one instance 
Of 5 scctlotu available for grading 4 were 
grade II and i waa grade I Correspondtog to 
the clinical grouping metaatasca were dla- 
tnbnted as fdkiwi aaJUa 8 lupracltvlcolar 
6 lungs 4 and bones, i 

Surgical procedures were carried out in 5 
patients. iJxal and radical mastectomy were 
etch |>eiformed twice and tn one other patient 
gold radon tubes were implanted In the 
tumor 

Five patienU are dead whBe a are alive 
with evidence of canew Two are ahve with 
out evidence of disease ii months and 18 
months, respectively from the time of first 
observation 

SYirPTOMATOLOOY 

Such symptoms as p«in. bloody discharge 
from and retraction of the nipple varied tc 
cording to the extent of the cusoiK and the 
hlstolotfical structure of the tumor 

In all cases the patient noted the presence 
of a tumor mass. In 14 patients the tumor 
mass was the first cgn to call attentioD 
to the disease. The msJorit> of the tumor* 
were in the region of the nlp^e, which agree* 
with obftcrv’ations made by Speed, who re 
pwrtcd that in 50 per cent of hi* cases the 
nipple becomes involved Because of Incom 
plcte hjstono and the number of rec u rr en t 
cases treated in this senes it is imponlble to 
determine the cpiadrant originally mvolved. 

Other symptoms were noted os follows 
pain 13 times or 17 per cent bleeding 4 
times or 8 per cent nipple retraction 14 
times or 39 per cent and ulceration 14 times 
or 39 per cent Figure 4 show* the type 
of ulceration found with a relatively pnaTl 


tumor maaa. Extensive ulceration Is comnwi 
since the growth Is near the skin and eiteadi 
to involve It by direct continuity Fourtea 
patients gave a history of previous scab fenna 
tion or ulcerations. Ulceration teemed to bar 
no relation to the duration or the ibe of tltt 
tumor it 11 common and tends to appear Cady 
Ulceration occurred in all tvpes of tumoa cf 
the male breast ob se rved to this study sod 
>Tt no instances of typical Paget s (fease or 
sweat gland cancer which In the female bretst 
are commonly asaodated with early ulcerttkxi, 
were seen 

CJiHtcaJ dasst/ca/Uit Of the total seila 
the patients were classified on admiwliin o 
follows Primary operable 18 primary In- 
operable ro and recurrent InrJpcrihle 19. 
Twenty nine patients, or 61 per emt, wtre 
Inoperable 

PATBOLOOV 

In any coonderatian of the normal hlstd- 
ogy of the male breast the fact that glando- 
lar tissue b consistently noted b of Importana 
In the physiology and pathology of this 
Bailey at the London Ho^tB upon exusl* 
nation of male breasts of postmorlsn nbjecti 
between the ag« of 6 mcmthi and 65 
found glandular tissue present in tfl caid 
Andrews and Kampmtier found a emnfia 
series of ducts and alveoli In ever y 
breast examined- Thor desaipboo b quotra 
in detail tlnre the hwtoiogy of thb organ » 
given but scanty attention In most tcit^^ 
of anatomy The ducts are lined by a lin^ 
layer of mlnfnnxr epithelium and are fO" 
variably patent They be Imbedded in 
dense connective tissue. The capsule li d£* 
sharply defined and blends with the sdtac® 
fibrous tissue. There U a rather sharply 
ferentiated periductal tissue which coniatJ ® 
less deeply staining fibers containing a frw® 
number of nudeL Thb pcridactal loce 
a dose resemblance to growing tisrae ana 
beai mistaken for probferatuig fibrous 
Investigations show that probably m 
majority of adult males, the breast 
in essentiaOv the rame state ^ ^ ^ 
adolescent female, and there obt* tn 
male breast a complicated 
ducts which are far from b ein g vestigtai 
nature. 
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Forty-one tumors avaiLible ior re-cxanuna 
tion were classified by Ewing as In Table II 

TABLE n — swing's CLASSmCATION 
or 41 TUMOM 


Tjp* et tMxioc Cut* 

Cardoomt dmplex >5 

Adfpocmrdnonm 9 

S drrfao M (fibn) oirrinoroa > 

EpltheUoiaa 1 

Caidooma (pooch asplratloo) 5 

No tftw 5 

Thirty two sections were graded as foUowa 

Omh (r£5cn>llatfen) Cm 

Trade I 1 

Grade U *4 

Grade m 7 

Kotpaded *5 


Twenty five of 42 sections, or sg per cent, 
available for review were classified as cara 
noma snnplex. Wamwngbt found that car 
dnoma simplex is less common m^’men re- 
porting only 3 7 per cent In tus series of 78 
cases, but Warfield, on the other hand agre^ 
with the findings in the present series that 
carcinoma simplex was the histological diag 
nosis most frequently made. 

With one exception all tumors classified 
as caremoma simplex were grade n and radio- 
resistant. The remalrung case was a very 
cellular grade III radiosenaiuve tumor There 
were no grade I tumors m this group Of the 
whole B^es only one tumor was of grade 
I degree of differentiation while 7 or 11 per 
cent, were grade III ^Vhfle a deterrmnatioii 
oi the degree of radiosensitivity la a difficult 
problem in 18 of 20 sections diagnosed as 
probably radioresistant, the dinicM course 
after thorough Irradiation proved fataL In 
one patient, Case 29, a cellular carcinoma tun 
plei, grade IH raiosensitive, entirdy dis- 
appeared following one cyde of X ray thcrapv 

A striking comparison between Grecnough’s 
group of women compared with on almost 
equal group of men studied by Wamwnght 
shows that m both groups the number of cases 
m each assigned to the low and high mallg 
nanty classes is practically equal 

A summary of the 4 cases in the high group 
(grade IH) is of mterest. 

Cask 37 B IL bad noted a tumor mass 18 mcnitht 
pre%'lous to tdmlisk)a. He dl^ 4 months foBovitig 



n* S. Cue 30 S R_ »*ed 31 yesn. Nmix Rtenr 
rent tnopenble rsnirr ol the let bmst. DiSusc bone 
brolrement Indkstcd by ibtded treu. Patholo^cal 
(nctum o( the Idt bumeru end of the right fansr 
ToUU doiatlon of dlseue 3 yenr* ud 3 mofiths. 

first observatioo msking a total dorsUoa of the 
dbeue >3 moothi foUoring tho first symptoms. 

Casa 44 M S hsd noted a mass in the left 
breast 18 months previous to admlssioa. He lived 
a months following first observmtioa In the clinic 
making a total duration of the disease of 20 months 

Cass 41 0 R. bad zrated a man in the left breast 
8 months previous to admission. He lived 13 
months following first observation making a tots! 
duration of the disease 33 months. 

Caie 30 S. R. hsd noted a mass In the left breast 
late in rpip A radical mastectomy was performed 
In August, iQ3t at another hospUaL Because of 
pain in the right lumbar rerion he was referrrf to 
the Memorlsl Ho^tsl for dlsgnoili and trestment, 
HiS condition at time of death was one of extensive 
Involvement of practically all the long bones of the 
body with pathological fractures of the left humerus 
and the right femur The right Innominate bone 
was practically replaced by cancer (Fig 8) He was 
transferred to the United Sutea ilarine Ho^Ul 
where he died May 1935 m«ttng g, tot^ duration 
of life from the onset 6 ytaia and 3 mnatb* , 
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TABLE m.— SUiaiARV OF EIcnT CASES TREATED BV IRRADIATiaW ONLY 
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S um in ar y of two caM3 with autopsy find* 
inga 

Cao is J a K age «hit« coarried Jeadak. 
Family hktory oealive, put hlstoiv oegidve Tb« 

e dent TU atner by uu conaet ox a eoaO cv rack 
igt5 at the appex outer quadrant of the ritbl 
bfcut. la igi6 he aoted a saall maas at the ute 
oi the tHefed iaiury Local medication failed tad 
maaa iaoeaaed to the ilae of a ouarter The toator 
showed moderate ti ration to um cheat waQ with 
evidence ot rirtt aaUkry and rifhc sapradavknLLr 
metastaaea. The left brmt and axQIa were oonnal 
Radical maatectomy wu performed July ty 
10(7 The mlcmKopic was adenocar 

ciaoma, ^rade II nuboraiatanL K chest plate 
Uay 14 igry thowed evidence of bliaterml pul 
monary metaatases. One mooth later he fell on 
conscioxu and thereafter vomited pnactkally every 
thiof taken by mooth. A fluoroscopic exajuinatkm 
of the atomnA at another bos^t^ wu reported 
nendve. He wu admitted to Memorial Hartal 
Tolv 15 igi4 In estremely poor condUloa, rapidly 
loat wdfht and atrenfth ana died August iS ipi4« 
8 x’eara from the onaet of the firat aymptom. 

Mkxoacoplc dlagDods of lutopar materia] longa, 
ceBulax alreolar ctxdooma aiolary nodes, free 
stomach and Urer. carcinoma reaemblln( the pri 
mary tumor of the breast. 

Can ly £. K aae 79 dnfle white, BohcmiaiL 
Family and past history arc not contributory 
About 3 years afo the patient waa atruck In the 
regioD the left nipple by a riece of wood spUnter 
but no bleexHng followed thU Injury Three nvoiths 
after the trauma he noted a amail ulcer In the rrgioD 
of the left nipple which frtdually ipread ara the 
entire breast area and beoame Infect^ He did not 
consult a physician for s rears, during wUch time 
he developed marked awtOuic of the arm aisd sinner 
OQs akin nodules over the entire thorax. For the 


Uat y mcDtha he had lost itxencth and dmkped 
some cough but do bnooptosis. 

On examlnadon the patient appeared roy wrsl 
wfth evident losa of wri^L An nJceiated lofco ora 
tbe rerkiti of the Idl breast consLUedofanln ti^ 
area about 6 centimeters In diameter with isW 
and indarated edfei. There wu mirkrd ■» 
•pedfic elephantlajJi of the left atm. Seiwriim 
t^cs in tM sopnclavlailar area were noted aad 
the body wu o rr e red with numeroni ttbeota^® 
oodulea varylDg Irom r to » centliDeten to oa** 
eter A blopafy December igj; ahosed * 
doocna almiJa grade II, radloredifant. A mig- 
ooals wu made of primary Inoperable “n«T of^ 
left breast aith axillary lupradarknlar, 
metaataaes, and probably also pulmonary torotre- 
ment _ 

He wu admitted to the ilontdioTe Bg™ 
Januarr 11 lojS in exlmmlt and died 
the following day At antopar tbe left ^ 
found to be the aeat of a tumor mua with nunjew 
metutases to the akin hmgs, bcoochUl, aioa g 
Infulsal, and retroperitoneal lymph nodes, thr«* 
lb of the aifllaxy vtini with marked 
dephanllaab of the left upper extronlty ciiro» 
paadve congestion of tbe liver 
glawal aislk a^ bHatenlly nDdew:g>d w te^ 
testes gCBcrallied atheroa d eroris and artetw^ 
ab of the kidners orjinbed i,,a 

(emoral arteries, tronebopoeumenb of w 
lobe, and acute splenic enbrgamL 
mcDt of non-ape^c elephandasb of 
witboot prevlonj operative peocedure b to K , 
Tbe autopsy findtop of a penbteat thTTon^ 
stalk and bualeral undescenoed testes li 
u a possible etloloclcal factor 

ifidUpU tumen A rin^e tmtance ^ 
tipic tumor occorred m Case 33 a 
man who proented a recorroit loop®*^ 
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cancer of the right breast, as as multiple 
bpomata of the extensor surface of the ri^t 
forearm, the left upper arm, and of the skin 
of the chest wall 

metabxases 

All patients known to be dead or lost to 
record showed clinical or X ray evidence of 
metastases usually multiple and widc^read. 
Of i6 patients alive at time of present report, 
9 have no evidence of recurrence or meta 
static disease, however, only 3 of the 9 pa 
bents were obsored before January, 1928 
Axillary lymph nodes were involved in 10 of 
23 patients at the time of radical operation 
The distribntion of metastases was as fol 
lows skin, 8, axilla, 30 (a times bdatend), 
supradavicular fossa, 17 (r case bflaterai), 
lungs, 21 bones, 5 

TREATMENT 

5 ttr|tcctl Thirty'dght or 80 per cent of 
the senes had some surreal procedure while 
ody 9 patients were treated by other methods. 
One patient had a local removal of the pn 
raary tumor In another hospital followed by 
radical mastectomy here Radical mastectomy 
was performed 24 tunes local mastectomy 8 
tnnes, and local removal of the tnmor 6 times. 
As a majonty of these patients recoved some 
form of irradiation therapy, the end results 
will be discussed in one group 
Fourteen of Judd’s 17 cases were treated by 
radical amputation Wainwright showed that 
nearly half of the men apply for treatment 
during the first 12 months, m spite of these 
figures, which compare favorably with statis- 
tics of a similar kind m breast cancer in 
women, there is considerable ddty between 
the onset of the disease and surgical or Irradia 
tion treatment. Various reasons are given 
to explain this apparent neglect. That the 
male often does not consider himself liable to 
cancer of the breast, and therefore has much 
less fear of the disease is perhaps the pnn 
dpal cause for the delay In many instance* 
when a small fredy movable tumor is brought 
to the phj*5ician’5 attention, the condition is 
not given senous conaderation until typical 
Rgns of cancer appear Cancer of the male 
breast should bo treated on the same pnn 


ciples as in the female. Biopsies should be 
ti^en for frozen section diagnosis if there is 
any imcertamty concerning the true nature 
of the disease. That these tumors are often 
Email does not justify limited removal and 
operative procedures should be radical regard 
less of the desire to avoid impairment of arm 
function 

Five patients or 10 per cent of this senes 
develop^ non specific elephantiasis of the 
arm Treves discussed this complication as 
seen with cancer of the breast m women, and 
his condosions m regard to the management 
of these patients ap^es equallj^ to the male 
breast cases. None of our patients received 
surgical treatment iot this condition 

Radiaitcm AH 16 patients nnder present 
observation have received some form of ir 
radiation treatment, while 23 of 28 patients 
now dead were bo treated. These patients 
were treated by a variety of methods, and for 
that reason an evaluation of end results m 
this group 18 without definite value The tech 
nique vaned from a single exposure of low 
voltage, unfiltered X rays to rq^cated courses 
of treatment with both the ra^um element 
pack, and high voltage X rays up to lull 
eythema dos^e. 

The cases under present report have been 
treated over a period of many years. In the 
eariiCT j-ears we had nothing but low voltage 
X ray, and tbe dosage could not be checked 
with accurate measurements now available 
Such trcatineaits delivered to the tumor only 
a fraction of an erythema which we know 
now was inadequate to destroy breast cancer 
With om present knowledge tuch patients 
classified according to then clinical status and 
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TABLE V —ANALYSIS OF FOBTY*SE\’EN CASES OF CANCEfi OF THE 
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male breast observed at the memorial hospital— C oBtlilued 
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Chtrt P cf iLg iitiK ol sarrtnl* la ptlktdt miUt iltmM 
(t cb CMDth latcmji up to jean 

the histology of the tumor tboold be unted 
with greater dcaa^ 

Better knowied^ more varied and better 
modalidea of treatment together with the 
knowledn that the aUo win itaod heavier 
dosage than was prevlousl) supposed and 
the anatomical poddoo of m^e breast tomora. 
offers the radiowgist a greater opportunity to 
cope with this disease- (Table III ) 

Ab a means of relieving the oonitant pum 
of bone metastasis and as a method of treat 
mg local recurrences. Irradiation should bo 
recemmended In these otherwise hopdess 
ca s es , In instances of radiosensitive tumor* 
(Case J9) It can accomplish definite growth 
restraint in pnmaiy and metastatic areas. 

Here also the advanced status of these cases 
Is evident as only 2 patients could be d»—? 
fied as eariy or primary operable. One pa 
tlent observed too recently for end re^t 
study hu been treated by means of gold 
radon Implants, whOe another patiat 63 
years of a^ was treated bv \ rtdiabon be- 
cause of his age and general feeble conditkm. 
He died of cerebral harmorrhage 6 months 
from the time of admimloii, free from local 
or metastatic evidence of cancer 

Judd believe* that nradution doe* not 
seem to have arrested the pr o gr ess of the 
disease to any appreciable extent. Schremer 
In his series of treated by iiradlBtioD 


alone had no early case* and all but r ere 
dead. This patfent was treated for * yein 
and 5 months and showed no evidence of r- 
correnct. TTie 5 other patients are dead, 

4 In less than a year and i between * and 3 

year* 

T-H ^ n.TH 

Twcnty-iii pabenti observed prior to Jan- 
uary ipsS are considered In Table V Three 
patients alive without evidence of <fi*cuc 

5 yean or more following mastectomy and 
postoperative Irradiation are tabulated h 
Table W 

Two patients now dead Hvtd over 5 yean 
from the date of operation- Case 19 J ON 
5s yean of age, on admisslofi had noted t ta- 
mer of the left breast for a yean. Rufl- 
cal mastectomy waa performed September it, 
1910 He died of lolnl recurrence and wide 
spread metastascs August 19 19*7 6 jeao 
and II months after opent^ and 9 ytaa 
from the onset of the first symptom. 

Cue 15 J K 65 yean of age, 00 admlaioa 
had noted a tumor of the ri^t breast 3 joa 
prior to admisaloD, Radical mastectoniy wi 
performed AuMt 13 reiy followed by pc«t 
opmtlvt irradlalicm He died September 16, 

19*4 yyeansnd 1 monthfoDowingcpejadori, 

from local reairre n ces and pulmonary metu- 
tasea. He lived 8 yean from the onset c< the 
fint symptom- 

These cases emphasise the occancnal KBf 
lurvivil period In and the nects- 

sily for frequent and carefiil re-aamlostio^ 
If Web psbenL* are lost to observatloo st the 
end of 5 yean, they should not be cooslacrel 
u neoMrily cured. 

Eighteen patlenta, or 36 per cent of cw 
totalseries were daasified u primary 
on admlssioa. Ten patients, or 55 p g 
are now alive without disetse, only 3 
were treated prior to January 19*® 
patient In the primary operable group 
5 years but subsequently died of recontn^ 
Another patient fiat observed in July 
Is alive with recurrence. 

Ten patients, or si per cent, w«t d*s*uj“ 
as pnmary ineperaiis No 
group lived 5 yean either irith 
tfisesw An patients are dead ocejA 
who DOW hu recurrent dlseaae. 
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Wainwnght gives the details in his table 
(No 6) of 20 patients dying more than 5 
years after opcmtiom In a later end result 
study (1930) of 41 patients reported alive in 
April, 1027, Wamwright found ii had since 
died-^ostly of recurrences — while 4 patients 
could Slot be traced Six of the 11 patients 
bad passed the 5 year postoperative period, 
Twenty-*ii are ^ve at vanous periods the 
longest interval being 18 years and 5 months 
Of this group of 36 patients 17 are alive more 
than 5 years after operation Twentj three, 
or 56 per cent of 41 cases, lived over 5 years 
after operatlou. However, it is not stated 
bow many of these patients were free of 
disease at this time. 

SUUMAEY 

1 Forty seven cases of cancer of the male 
breast are reported with an end result study 
of 6 previously rqwrted cases from the Me 
morul Hospitid. 

2 Male breast cancer comprised i 24 per 
cent of admissions to the breast clinic and 
only o 14 per cent of ell cancers b males. 

3 The average age of the patients b this 
group was 54-^ years. 

4 The left breast showed a sUghtly higher 
percentage of bvolvement than the right 

5 “Oocupatioiial mastitis *' due to chrome 
irritation, is not bfrequently a precanccrous 
lesion, however a previously exming benign 
tumor was noted m only 3 patients, or 63 
per cent of the series. 

6 The mddence of trauma as qualified in 
the text IS recorded as a posrfble etiological 
factor b 14 or 29 per cent of the cases. No 
pTffvsd bstance of a sbglc trauma causbg 
cancer was noted b this senes. 

7 The cobadence of gynecomastia with 
cancer is empbasited and evidence of tbdr 
relationship is considered on experimental 
dbical, and anatomical grounds Gyneco- 
mastia occurred b 9 patients or 19 per cent 
of this senes 

8 The symptomatology pathology, and 
distribution of metastascs corresponds to the 
wen recognized manifestations of mammary 
cancer b gcoeraL 

9 The prognosis of cancer of the male 
breast is poor Five patients observed prior 


to January, 1928, survived 5 years Three 
or II 5 per cent of these 26 patients, are still 
olive without evidence of disease, 

10 Irradiation therapy is to be recom 
mended as a valuable adjunct in the operable 
group and of great value as a palliative meas- 
ure b the moperable cases. Heavier dosage 
by irradiation methods is recommended, 

1 wiih to Dr Ewfng for his rer l ew of the mlcro- 
«qT>k«l scctioDi, Aod Dr Ln for lavtlothJe Addles I tffi 
lodebtod to Dis. I.ee, Adair and Tr e res of tb« Breast 
CU^ and Dn. Colay Crartr Quick, lod Leas for tha 
Q*e of thdr cUnkal records. 
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PATHOLOGICAL AND CUNICAL DATA CONCERNING 
POLYCYSTIC KIDNEY' 

TVTLLIAII F BRAA5CH, itD FjV-CS^ Rocmrm, JJaonsoTA 

E«ctkn oa tEroiocr TIm Um CSlslc 

FREDERICK. W SCHACHT M D Rochwbe*, lIiiore»OT^ 

Fdknr fa Frofccr TW >l«r» Fn ox iittoc 


P OLYC\ STIC disease of the kidney is 
discovered often enough on surgical 
exploration, or at necropisy and occa 
iionallj on clinical exanunation, to warrant 
renew of the pathological and cJmical data 
which may be of aid in its recogmtion If the 
condition la overlooked, it may be the cause of 
considerable confusion and may even lead to 
serious consequences If on the other hand 
it is recognixed, and thorough clinical exami 
nation is made a fairly definite prognosis can 
be given, and the care of the patient may be 
matenally sltered 

The data in this article were collected from 
193 patients observed at The Mayo Clmic, 
whose condition had been diagnosed poly 
cystic kidney Many of the patients returned 
for subsequent examination, and it was pos- 
sihle to corroborate chnical data previously 
obtained- Included m this group were 85 pa 
tients who were operated on for vanous renal 
complications occumng with polycystic dis- 
ease, or whose renal condition was discovered 
m the course of operation for other abdominal 
lesions Records of necropsy made at the 
clinic were available in 9 cases and operative 
specimens were obtamed m 10 cases Thus, 
histologicai studies \ 7 tn possible in 19 cases 
Moreo^xr the findmgs at postmortem 
nation were available, in many of the cases in 
which death occurred after the patients had 
returned to their homes 
The inadence of congcmtal polycystic kid 
ney found at postmortem exammation at The 
Mayo Chmc was 9 m 9 171 cases or a ratio of 
I 1,019 The incidence noted climcally was 
193 in 6S0 000 registrations or i 3 533 


cvBtfl increase m sue and multiply the pelvis 
IS encroached on and becomes deformed- The 
calyces may become elongated and broad 
en^, while othere ore abbreviated or even 
obliterated This deformity can be visualiaed 
by means of pyelography Polycystic kidneys 
are occaaonally enormous m our senes the 
largest were tb^ of a man aged 40 years who 
died of urameua. Postmortem examination 
cUsdosed congenital polyt^^stic kidneys each 
weighing 7284 grams (approximately 17 
pounds) The normal weight of a kidney is 
300 grams The left kidney measured 34 by 
30 by 13 centimeters, the nght, 33 by 19 by 12 
centimeters 

Coincident cystic disease of the liver prob- 
ably occurs more frequently than rlipiroT data 
might suggest In the 9 cases of polycystic 
renal disease in which postmortem etanuna 
Uon was performed associated cystic disease 
of the hver was found in 4 and of the pancreas 
m X Cystic disease of the liver is usually con 
fined to limited portions of the organ, and is 
sddom the cause of symptoms suggestive of 
hepatic disease Cysts of the hver do not 
usually attain large sue although m i case 
obsen^ the cysts protruded to such an ex 
tent from both sides of the hver that they were 
confused with pol> cystic renal enlargement 
Hepatic cysts are occasionally observed with 
out any accompanying renal involvement 
Other organs which have been reported to be 
involved m cystic degeneration are the ovary 
broad ligament uterus bladder and cpldidy 
DUS This associated cjxtic degeneration 
would indicate a single origm of the condition, 
and strengthens the belief tliat it has a con 
gcnilM basis- 

Pol3X)'stic kidnej is alwB)^ bilateral in the 
adult. Even though on intra-abdominal pal 

E itwa during the course of operation, one 
dne}- does not seem to be involved, it niJI 


rATnOLOGICAL DATA 

The pathological anatomj of polyt^atlc 
Lidneja has desenbed repcatedlj and 
onl\ a few obsen’atlons will be noted As the 

lUwl bden tte Ajafftcu AMCcktfa* el OtAhtvCifaaiT N'tm. Filk, OcUHo, Xbj *4 (o 



468 


SURGERY GYNECOLOGY AND OBSTETRICS 


■ohsequently provT to be cyitk. In our Bene*, 
In only 3 cases did renil enlargement appear 
to be anDatend at anrglcal exploration and In 
1 of these enlargement of the other kidney 
developed subseqaently dlnJcal and sur^ 
cal reports of unilateral polycyatlc kidney are 
of htllc value unless confirmed by cuefol 
postmortem examinaboiL 
The relation of polycystic kidney to the 
condition of the solitary cy*t of the kidney is 
not entirely dear It would seem probable 
that the solitary cyst is an acquired rather 
than a congenital leaiom Occasionally muld 
pie scattered solitary cysts are obserwl but 
seldom are they so numeroos or of such char 
acter as to bo confused with polycystic kidney 
Solitary cysts are usually unilateral althoagh 
bhateriU occurrence has been reported. Otlvr 
t>’pes of cysts are those frequently found in 
artcnosderotic kidneys, and the small, simple 
c>'sts that are found m kidneys that otherwise 
are apparently normal These cysts are prob- 
ably the result of locahxed mfiimmatloo or 
obstructioQ and occaafonaHy may become 
very large. Hydatid and dermoid cysts are 
uncommon th^ are easily Identified. 

UitUUocvlaf cyxtt Multiple cysts are occa 
Konally confined to one rc^n of a Udney 
which may resonble In and appearance 
the cysts with polycystic disease. The cysts 
are compactly groupel and are usually situ 
ated m one pole of the kidney while the re- 
maining tissue U normal. The conditioa 
probably has its ongin m tubular obstruction 
although the possihihty of its congenital na 
tore IS not erduded According to our ob- 
servatioQ thi« condition Is unilateral It Is 
probable that it has been confused with poly 
cystic disease in those In which poly 
cystic kidney has been reported as being 
unflateraL Sm cases of multflocnlar 
have been observed at Ihe Mayo Clinic. 

Histological rtody of polycystic 
kidneys reveals the cysts to be lin^ usually 
with a low flattened type of cplthdhun oc 
ciiionany proliferating areas are seen in which 
tuft llko papillary bunches collect, which often 
resemble giomeruU The walls of the cysts are 
surrounded by a peculiar pale-stalning con 
oective tissue, which fills t^ spaces between 
the cysts where the renal parenchyma has 


been completely destioyttL The content of 
the cysts is usually an albandoocn matetlil 
containing epithelial cells. Occasionally blood 
la found Cholesterol crystal clefts and phagi>- 
cytlc cells containing fat particles are noted 
often. Depcnchng on the degree of Invobt- 
ment there may be areas of perendmns, 
\-arying from those which appear to be uiriy 
no anal to areas in which all parenchyma has 
been replaced by cystic degeneration- Nmner 
ous anaa of localired lym^iocytJc Infihntkii, 
with hyalinixation of ^mertih arc present 

There Is u«ially marked thickening of the 
smaller arteries a^ artariolar wiHi, This fas 
\TTy Important factor In the progress of the 
and may be closely assooited «nh 
hypertension which was present In a krje 
onmber of onr cases (7) 

Groups of deeply imall roand cdfa 

In a fetal kidney which Is the site of orcgenltil 
polycystic have been Inteiprrted u 

ffllt of an emhiynnic nature by Davis and 
others. In adults with arteriosclerotic chaa^ 
In the kidney there are cells c i os eJ y rtsanhhng 
which art probably lymphocytes 

gprP TTV 

Tltt heredJuiy tendency of polycyfllc 
Dcy has bee n noted by many observers, u» 
constitutes one of the chief proofs of Its ent 
genital nature. Numerous instances In whkn 
several members of a family or members 0^ 
preceding and a succeeding genera tl 00 
afflicted with polycystic disease were “ 
our senes of cases. In one case the ctmdiux 
was apparently present In representatives « 
four generationa. In 3 cases it had beenpR*" 
ent in three generatioai, and In e cases fnW 
generations. There is apparently viriihuiy 
In the frequency of Inhmtance In dmaw 
families. In view of the pronounced bottfr- 
tary tendency It would seem logical to cco- 
u<^ limitation of progeny In some cases* 
sterillxatlon may well be advocated. 


Acre Aim EEC 

Clinical symptoms seldom sppear fa ^ 
irat two deades of life and are unnsosi 
a the third decade. If the Icsko fa . 
lent in infancy it rarely manifests 
ore puberty Impairment of roial 
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or other leaioiu are not usuaDy evident until 
the fourth decade The symptoms have their 
onset most frequently m the fourth or fifth 
decade. Eighty-eight patients, 46 per cent of 
our senes, were mduded In this period of life 
A large number of patients has no subjective 
evidence of disease until the sixth and seventh 
decades. The oldest patient observed in our 
series completed a normal span of hfe, namely, 
69 years, before any symptoms appeared 
Several Iirmted senes of patients with poly 
cystic disease have been reported m i^iuch 
the incidence was higher among males than 
among females This preponderance of males 
was not borne out in our senes of 193 patients, 
g& were females, and 95 males 

DUaAnON OP DISEASE 
Of 74 patients reported dead, 22 (approxi 
matdy 30 per cent) died within a years fol 
lowing the onset of the first symptoms 
Eleven (15 per cent) died in the penod be- 
tween a and 4 years after their first symptoms 
appeared- In these two groups 45 per cent, 
approximately half of the patients, Uved less 
than 4 years following onset of their first 
symptoms. The rcmatning patients lived 
from 5 to 20 years, with exception of 2, 
one of whom lived 23 years and the other, 36 
j'cars. The average age at death m this group 
was so years Of the 42 patients rqxirt^ liv 
ing when last heard from 25 had lived 10 
years or more, and g bad Uved 20 years or 
more From studies of the renal function, the 
cardiovascular tystem the haimoglobin, and 
the urine, one may obtain a fair idea of the 
expectancy of Ufe of the patient. 

The length of life will depend largely on the 
degree to which renal function is maintained 
and this, m turn, on the degree of pressure 
exerted by the cjTts on the normal renal tis- 
sue There is marked variability In the ina 
dence and size oi cysts WTicn thej are so 
numerous os to preclude much residual func 
tioning renal tissue, and unless they remain 
■vex} small renal function will gradually di 
mmish. This probably will depend on Increase 
in sue of the cysts rather than on the number 
of cj-its. The prognosis for the patient who Is 
in the third or fourth decade of life Is uncer 
tain, since c^’^dence of subnormal renal func 


bon usually is not marked until the fifth dec 
ade. The pabent observed in the fifth or sixth 
decade, who shows no evidence of diminished 
renid function, usually will hve a life of normal 
length. 

CXINICAL COTJESE 

The climeal picture presented by pabents 
suffering from polycystic renal disease may 
vary considerably depending on the stage to 
vrhich the disease has progr«5ed- The onset 
of symptoms may be very gradual or ex 
tremely sudden In cases of gradual onset 
the kidney may go on to almost complete de- 
struction before any untoward symptoms ore 
noted. As the cystic disease progresses, symp- 
toms caused by renal msuffigeniy will appear 
such as weakness penoda of malaise head 
ache and gastnc distress. Some patients sud 
denly give signs of renal insuffiaency and 
uromia, and may die m relatively short pe- 
nods oi time. Occasionally cerebral hannor 
rhage occurs m case* in which there is hvper 
tension which had previously caused no 
distresaiog symptoms CompUcstiotis from 
ujtcrcurreat disease may appear as the result 
of decreased vitality and lowered values for 
hflunogiobiD, and may add materially to the 
rapidity of the patient’s decline With in 
creased i-ascular disturbance there may be 
symptoms caused by hypertenaion- ^Vlth 
cardiac failure, which uiwally appears late 
there may be cedema and dvspncea 

Patients may be unaware of the gradual, 
progressive enlargement of the kidneys which 
may ha\T extended over many years prior to 
the onset of the first symptoms Both kid 
ncys may be found greatly enlarged, without 
apparent senous injury to renal function or to 
the cardiovascular system After a vary-mg 
penod however the kidneys become 
aent the cardiovascular ^tem is impaired 
and death will follow as a result of uraama or 
^'ascular acadent 

SUBJECTIVE CLINICAL DATA 

Pain Pam referred to the lumbar r^on, 
or to an upper lateral abdominal re^on is a 
common symptom, and is often the reason for 
seeking medical aid The pain z# usually itnr 
lateral, and Is described as a dull ache, 
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iltbotigh It may become levere. It may be 
difficult to ascertain lU cause, but m aomc 
cases m which there is more or less constant 
pun it Is apparently the result of the eicessixT 
weight of the greatly cnlai^ kidney In 
others it might be eiidained by Intrarrnal or 
mtracystic pressure resulting from Increase In 
sue of indi\idual evsts Occaswnally one or 
more cyits may become of enormous aiic and 
be the cause of conalderable discomfort, 
Jlechanical pressure on surrounding organs 
b> these c\its maj also be a factor Complete 
relief has been obtained in 8e\’cral of our cases 
b> surgical c\’acuation and destruetjon of 
large or htcmorrhaglc cysts Some patients 
obtained rdief by lying down others by sup- 
porting the kidney's mth abdominal pacU 
Sudden harmorrhage mto a large c)Tt ma> be 
the cause of severe acute pain The passage 
of blood clots, with ureter^ obatrucUon may 
alto be the cause of acute renal pain Renal 
pam may be accompanied b^ festr and other 
evidence of acute renal LofectKin which may 
be explained b> acute infection of one or more 
cytti or by ascending pyelonephntu caused 
by temporary obatructwo of a cal)*! 

t nnary Oross haimatuna was 

noted b> 66 patients approxunatdly a third of 
the total number It usually occurred at Irr^ 
ular mtervalj was of limited duration and 
was frequentJj brou^t on by violent exercise 
or |arring \s a rule the heemotThage wascon 
sideraWc and often accompanied by clot 
which occasionally caused reoal colic The 
hormatuna Is dinilar to that occurring with 
renal neoplasm and if but one kidney is cn 
larged tltt two conditions may be ea^y con 
fu*^ ilicroscoplc evidence of blood was 
reported to have been found m the unne of 
85 patients Dy’suiia or frequency of micturl 
bon was noted by only 15 per cent of pabenta. 

Mtadhneotit tympioms Nausea and vora 
iting were noted in co cases and were usually 
due to renal insufficiency Lon of weight was 
noted in its cases (76 per cent) Weakness 
utualJy profemnd was present in 40 cases. 
Both kw of weight and weakness arc probably 
the result of and cioselj associated with, renal 
inauffidency Tlie phj^aan should interpret 
the patient s report of weakness and of loss of 
wei^t of recent origin as usually presagmg 


other eWdence of renal insoffiaoicy and u 
Indicabi'e of a senous progtxmi. 

01);ficnvi CLINICAL DATA 

Abdomnal tumor On physical 
tiOQ bnatcral enlargement was palpatile m 
151 cases, unilateral enlargement in 30, and 
no enlargement in is Alttwagh both kidneyi 
arc usually markedly Increased In tbm 
is often a dedded difference In volume. It fa 
not unusual to find one Iddnev but little Uf|er 
than normal while the other may be leien] 
tunes as large Failure to determine bflatenl 
renal enlargement on abdominal palpatwi b 
a common cause of error in diagnosis, and tk 
lesion is frequently mistaken for renal neo- 
plaam. Other factors, such as fat or masculir 
abdominal walls, may Interfere with cfaniol 
recognition of renal enlargement of modOTtc 
degree It is surprising bow large the bdney 
may be and stHl escape detection m the gm- 
mi physical eaminatloiL As the bdoeyt 
becontf enlarged they frequently change their 
position They usually assume a lower levd 
and the mistaken dlagnow of simple resal 
ptosis often U made Ocaskmally, latenl 
displacement of one or both Udnc}^ occurs. 

Although the rumor is often cystic, ca ah- 
domlnaJ paJpaUon particularly if there srt 
several distended cysts cm the anterioc snrfsct 
of the kidney It may appear to be firm sad 
solid In some cases the Iiregolanty of the 
cysts con be palpated eaiDy The kldnns 
moro with respiration in many cases whDca 
others thev become fixed as the result « 
pcnrenal adhcaions. If therefore cystic 0 
regularity and »ft coosiitcnce are not pre*- 
eot but instead a unilateral firm, fi red 
is palpated as often occurs, the cucni^ 
diagnosis of renal neoplasm Is easily and fit- 
quently made 

In several cases varicocele of recent ong^ 
occurred on the left side with marked enkr^ 
ment of the left kidney and 
presiure on the large vems on that side. 
olio might lead to confuuon with renal nefr 
plasm because of Its frequent ocaam^ ^ 
this condition Assodited congenital of 
formitles were found in several caso- 

Blood pnssurt Although oM “ ^ 
(Braascb) first caUed attention to the nc- 
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FI*, r Typteil deformity with polycyilk kidney cbtr 
eetenxed by eloo^mtioD of infTTwHninia uid Imgulir ea* 
Urgement n nuoor calyces. 


tad Imgultr ea> 


quent occurrence of hypertension with poly 
cystic kidney in 1916 it has smce been a 
disputed point among clinicians Bell and 
Qauson m 1928 conauded that, ‘ The avail 
able information is strongly against the view 
that congenital cystic disease of the kidneyis 
IS accompanied persistent hypertension ^ 
This statement is not borne out by our present 
studies The blood pressure of 190 patients 
was noted Since the a\'erage age of our pa 
lients was 43 years it would be logical to 
consider a systolic blood pressure of 145 milli 
meters of mercury or more as on in^cation 
of hypertension a diastolic pressure of 90 or 
more was similarly considered Of our p>a 
ticnts 61 per cent had systolic pressures of 
145 millimeters or more In a study of the 
patients reported dead records showed that 
71 per cent had had elevated systolic pressure 
In a control group of the same age and sex 
made up of patients suffering from chronic 
pj'clonephnUs 36 per cent had elc\’Btcd blood 
pressure and the incidence of hj'pertensioti 
among patients who were leas than 50 years 
of age was 17 per cent Among the patients 



Fi; i Stmflir dongtliac of lofuadlbQla (ihowQ la 
Figure 1) with msttst-thaped iodeDUthxis of wiiwnr 
cuyees nosed by cysts. 

with polycystic kidney who were reported 
dead 53 per cent of those with hypertension 
were less than 50 >"ear8 of age Similarly, 
diastolic pressure was found to be more than 
90 millimeters of mercury m 55 per cent of the 
cases and more than 95 millimeters of mer 
any in 47 per cent This indicates that the 
ba^ for hypertension m polycystic kidney^ is 
not directly related to age, but has its ongin 
in vascular disease This would be corrobo- 
rated by the work of Hinmnn and Momson 
(1934) and that of Ritter and Bachr (1928) 
who reported the results of mjecUng the ar 
tcnal supplj of pol>T:>’3tic kidneys The lat 
ter two workers found a decrease in the size 
of the small artenes and the arterioles and 
pointed out the similanty between the rli pimi 
course m cases of malignant hypertension and 
late glomenilnr nephritis with that of poly 
cj'stic kldncj 

Oatlar Jundt There were abnormalities of 
the ocular fundi in 57 per cent of our cases 
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n* 3 SemHrenkr lad«litfc«i of olytr* by cyfU, 
with ekiac>tm of client tnd Uinl dapkirtmcni of 
pd a 


In JO per cent there were retinitis tnd ti*> 
dated retinal aderosls In 31 per cent there 
was retinal sderosU unassodated with retini 
tu In 6 per cent the paticnti had retinitis 
onlv lod without changes in the retinal ves- 
sel*. In43 percent examination of the ocular 
fundi gave negative results It is evident 
therefore that the disease ln\T)lvei the entire 
N'ascular s)-*tcm 

Umm&iUibtn and aytkracyUs Brown and 
Roth haNt pointed out ih»t there is a definite 
rdationihip between the degree of renal in 
fofficicncy and the degree of anamia. In their 
studies, the anrmia of chronic nephritis had 
definite prognostic value approximating that 
of retention of creatimne In our group of pa 
llcnts with poljxyitlc kidney the value for 
httmoglobin of 93 (56 per cent) was 70 per 
cent (Dare) or leaa. Erythrocyte counts were 
lets than 4^000/500 m 61 cases Ui per cent) 

Tke urine The ipcdfic gravity of the niliie 
was less than i 010 In 40.4 per cent of our 
cases. The value of low fixwi specific gravity 


from a prognostic standpoint is cotmdentfc. 
Albumin usually b small amounts wu found 
b 180 cases. Urbary casts were obsentd la 
a I cases (i I per cent) Microscopic eridence 
of hicmaturia was noted b 85 cases (43 per 
cent) Pus ceflf were fmmd b 180 rwpf (94 
per cent) b routine examinations of tie urate. 
Catbeterixed urbe from dthcr kidney o/toi 
contains a variable number of pus lyfli Tim 
Is apparently the result of inadequate Intia- 
pdvic drainage caused by cysts cotnpraring 
the pelvis or calyces. Ureteral catheteria 
tion occasionally wtQ cause acute exacerbation 
of the infection and should be avoided vfaeo 
possible Matenali bjccted b the course of 
retrograde pj-elography may be retained m 
the pelvis and may be the cause of seriooi 
renal Infection Organic compounds of iodbe 
which recently bavT come bto use ait ItiA 
Irritatbg but even with these It b adnsitiie 
to leave the nieteraJ catheter b place for set- 
eral hours m order to drab the renal ptWi, 
and to perform lavage of the pelrb witi 
sterile aolutioDS of bone add Although b 
some spedmens obtabed by renal athetena 
tloD only occtsionil pus edb were found, tUs 
does DOt exclude prevwai renal infect** and 
cultures were Id some cases poaitive. 

JRiiuji fuadha Regarding exaetkm erf 
phenolsulpbonephthaleb of 40 per cent or lc» 
a* indicative of renal bsuifidency rtnil fane 
tlon was subnormal b 67 per cent of our ewe*. 
In 26 cases return of pbenoliulphooephthalciB 
was 3 1 to 40 per cent bar ai to 31 per cent 
in 33 II b ao per cent bi8 i toioper cent 
and b *7 only a trace of the djt, or 
it, was return^ In most cases there was de- 
layed excretion of phenolsulpboiiephthtl^ •* 
shown other by a retarded appearance um^ 
or preponderance of excretion of dye 1° ^ 
last hour Normal excretion of pbenobat- 
pbonephthaleb ibould not be regarded a» « 
eluding polycyitlc disease however In 
cases iltbough the ipeafic gravity of t« 
uibe was found to be withm 
(1.014 to I 020) yet excretion of pbeow*^ 
pbonephthaleb was greatly reduced O’ 
terest is the lack of paraHellim between 
excretory and the retention tests for 
function b the eoiiler stages of renal 
dency Excretion of pb^bolphoocptiM 
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lein IS often markedly reduced T-hereas the 
value for blood urea is nonnal or only slightly 
elevated. 

Blood urea The value for blood urea was 
eatnnated in 117 cases of this group In 78 
f-Tiw (67 per cent) a value of 40 mflligrams or 
more m each ico cubic centimeters was noted, 
m 12 cases, it was more than joo mnhgrams 
In only 33 per cent was the value for blood 
urea normal It is remarkable to what extent 
tolerance to renal insuffiacncy may be de 
vcloped with a concentration of blood urea of 
more thftn 100 mflligrams in each 100 cubic 
centimeters A number of cases has been ob- 
served, in which the value for blood urea was 
150 and aoo, and the patients were m a fair 
degree of health for several years This is also 
true when the value for creatinine is between 
5 and lo mflhgrams for each 100 cubic centi 
meters of blood 

TTEOGRAPme DU0N03IB 

The recognition of polycystic kidney is fre 
quently impossible without bilateral pyelog 
raph) The deformity of the pelvis as the 
result of polycystic disease is usually quite 
typical and ca^y recognised It may how 
ever be unusual m outline and simulate de 
fonnity seen with renal neoplasm so closely 
that identification is impossible In such cases 
a pyclogram of the opposite kidney is neces- 
sary H that pelvis is shown to be normaJ 
polycystic kidney can usually be excluded 

The deformitj with polycystic kidney seen 
m the urogram has be^ described (3} and is 
cbaractenred largely by marked dongation of 
the mftmdibula with crescent shaped or bulb- 
ous enlargement of the mmor calyces With 
this there is frequently deformitj and dis- 
pilacement of the renal pelvis laterafly and 
downward Occasionally there is obliteration 
of one or more of the calyces bj pressure from 
cj-sts 

Bilateml simultaneous pyelography in cases 
of polj cystic kidney was a dangerous proce- 
dure with the mediums formerlj in use. With 
the emplojTncnt of the organic compounds of 
iodine for retromde pj*elographj this danger 
has been largclj reduced, but e\Tn so one 
should hesitate to employ hflateral pj^log 
niphj m the presence of polycystic kidney 



1 ^ 4 . Abbrcrltlkm c4 oJyi bj cyrt roptnre of wiB of 
cyit, connccttni it with pdm. 


The advent of mtravtnous urography has 
offered an ideal means of diagnosis in many 
cases If the outline of the pdvis and calyces 
IS clearly visualised the condition can be 
recognised without much difficulty Un 
fortunately however owing to delay in 
excretion resulting from renal insuffiacncy, 
the details of the pelves may not be dearly 
visualized This is particularly true where 
the blood urea is more than 60 or 70 mfTli 
grams. Nevertheless even m such cases evi 
dcnce of delays excretion, fragmentary visu 
alixation of elongated calyces, and other data 
will offer a due to the diagnosis. In cases of 
suspected polycystic kidney therefore, intra 
\'CDous urography should first be employed, 
and it frequently will obviate the necessity 
for cj’stoscopy 

TEEATIIENT 

Knowing the condition present, much can 
be accomplished by means of general treat 
ment and advice to the patient, who should 
be informed as to his condition and the usual 
prognosis General directions as to the pa 
tient’s regimen such as dietary precautions 
consisting largely of restriction of protein, 
partaking of simple foods and supervision of 
the amount of eierdse hours of rest, and 
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removal of causes of worr\ and itrcfc ore 
important factors. Unnarj ijTnptoms as a 
re^t of Bccondaiy Infection are best con 
troDed In general antiseptic mcasores rather 
than by twil treatment 
It has been said that this condition U never 
lurgicsl. However eipcrlencc has shown that 
surgical treatment b often of the greatest 
\’alue to the patient Although acddental 
remm-al of an uncomplicated poljryslic kJd 
ney might well be dlsMtrous if the function of 
the other bdney were insufficient, De\*erthe 
leas complications may exist which justif) 
surgical treatment Our experience m thU 
field will be dealt with more fully In a subse- 
quent contribution 

SU10tA»\ AXD COKCLUSIO’TS 
The a\’ertge age of the patients at the onset 
of s>’mptoma was 38.8 jran. The average 
duration of life of the patiasts reported dead 
was 50 >ean There was definite evidence of 
a hereditary trend A systobc blood pressure 
of 145 mflinneten of mercury or more was 
found tn 61 per cent of the cases the diastolic 
blood pressure was more than 90 millimeters 
in 55 per cent and more than 95 mlltlmeteTS 
m 47 per cent Peripheral sclerosis was ob- 
serv^m 15.4 per cent Retinal sderems, with 
other ocular changes, was noted Inji percent. 
Laboratory evidence of renal Insufficiency wras 
present m more than 60 per cent of the cases 
buigical compheations occurred in appron 
matdv 30 per cent which Is a much greater 
incidence than is usually recorded There Is 
frequently a lack of parallelism between the 
retention and exortorv tests for renal func 
tion evidence of reduced renal function is 
usually greater in the latter 
The importance of vascnlsr changes tn cases 
of poly cyiOc kidney has been undereslunated 
m the Artcnosclerotic processes may be 
faUdy attributed to de\'eloprDental disturb- 
ances in the tubules and glomeruli Although 
a devdopmental defect probably is primair 
m the etiology of congenital polycystic kid 
ney many of the cUmcal and pathologic mani 
festations ha\T their origin in an altered 
condition of the vascular system. 

Renal pohxyitlc disease 11 easfly over 
looked and usually is overiooked in the 


course of general dmlcnl examination lioce 
there are often no symptoms present whidi 
would indicate renal mvoivcroent The renal 
ongm of the patient s symptoms is often ra: 
ogniicd only In the course of routine itndj of 
renal function The condition may be cco- 
fused with nephritis unless careful abdonJnal 
palpation is made. Failure to (Escerver Uat 
ren^ enlargement is bilateral may lead to tk 
erroneous diagnosis of renal neopfaim. Bt- 
lateraJ urographic studies may be nccaaiy 
to determl^ in\-olvement of both kHueji 
when abdominal palpation reveals unllate^ 
enlargemenL The most cnmrDOQ ij-mptom fa 
a dull p^tn usually referred to athff renal 
region Urinary symptoms of modente frt 
qucncy and dysuria art often observed. Grow 
haanatoila occurs in approximately 33 per 
cent of cases and may ihiralatc that occnmni 
with neoplasm The first clinical lymPtoeB 
are frequently those of renal lasuffiomcT 
although a remarkable degree of tolaaace t* 
often noted in the presence of ad\inced itw 
deatruetjon Laboratory e\-idefice of BBjkri 
reduction in renal function with cnopaji 
Uvdy few subjective symptemos, in the ^ 
of an adult who is in the third or fourth dec 
ade of life should call atteatke to the 
bility of pdveystJe renal disease. Tli£i»ofi»: 
SIS win vary largely with the degree of rwsl 
dysfunction If renal function remains nx 
mal the prognosis is good Even modenh 
reduchon of renal function may 
tionaiy lor as many as 10 or 15 yvars. 
the reduction Is advanced the peognosa te- 
comes grave although several y^ ^ 
elapse Wore death Expectancy of bie 
average almost 50 y ears, although paufflts 
frequently ohservTd who are 

yeanofage The heredltaiv nature of tneow 

case should discourage the ha>mg of 
wnH iterflisatlon should be coosideTed. 
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r r hia textbook of pathology Kaiifmflnn 
makes the following statement in regard 
to the effect of obstruction of the cystic 
duct (usually produced by impaction of a 
stone) ‘ Obstruction of the cystic duct 
usually produces hydrops of the gall bladder 
If the obstruction is complete, no fresh bile 
can flow into the bladder, the bQe in the 
bladder is absorbed by the lymph vessels of 
the mucosa, and the organ gr^ually becomes 
disteoded with a clear fluid produced by the 
mucosa If the obstruction is followed 
b> infection of the gall bladder due to 
pyogenic orgamsms from the mtestine, cm 
pyema of the gall bladder maj develop, or a 
severe and destructive phlegmonous inflam 
matory process, for occlusion and retenbon 
raise the virulence of the bacteria It is 
assumed that an empyema after healing can 
gradually change mto a condition of hy 
drops ’ According to this prevailing concep- 
tion obstruction may lead to mfe^on and 
infection produces inflammation. 

In the 8tud> of a long senes of extirpated 
gall bladders, Denton obtamed little evidcDCe 
of infection and the anatomical and histo- 
logical changes which he observed suggested 
interference with the circulation of the goU 
bladder, rather than on inflammaton process. 
In cases examined within 3 to 3 days after 
impaction of a stone m the cystic duct he 
found In the wall of the gall bladder cedema 
^ cnous distention, and hemorrhage or Erma 
foma He attnbuted these drculatoty 
changes not to an acute mflammator} rcac 


tion, but to the pressure of the stone on the 
vems and lymphatics which dram the gall 
bladder He stated that the veins and 
lymphatics are much more intimately mcor 
porated m the cysUc duct than is the cystic 
artery, and that impaction of a large stone in 
the cystic duct by direct pressure doses off 
the \on5 and lymphatics before the artery 
and causes varying d e gr ees of arculatory 
mterference. 

The lesions produced b> impaction of a 
stone fdl into three groups In 8 mUd cases 
the gall bladder showed only venous disten 
tion and cedema In several speomens anal 
ogoufl but more extensive lesions occurred 
and there was widespread hmmorrhage. In 
the most severe cases the gall bladder showed 
many of the features of hasmorrhagic infarc 
tion 

Such a case with a similar mterpretation 
was recently reported b> Holden At opera 
tion a stone measuring 3 by 4 by 4 5 centi 
meters was found tightly wedged m the neck. 
The gall bladder was extremdy distended and 
filled with blood, the wall showed cedema 
haunorrhage vosoilar distention and gan 
grene of the fundus These changes suggested 
that the venous return had been entirely 
shut off 

Denton holds that mfectlon and inflam 
mation when they do occur are secondary to 
mec hanicall y produced arculatory changes 

The purpose of this study was to find out 
whether the anatomy of the vems of the 
gall bladder fawred Denton s viewpoint. 
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Fig ^ Qiolelltiiiuk, with a itooe meuariiig j-e 
141 cenUmetea kriged in tb« upper portloa oi the mij «4 
the gall Dbteotioo of the organ belov the tune. 

ia)«ted vdni traced In white. 


literatum: 

The circulation of the gall bladder was 
studied by Sappey the famous French 
anatomist His description of the vems is 
as follows 

‘ The veins fall Into two groups those 
which originate in the supenor [pcntonealj 
surface of the gall bladder and those which 


tkng iti cenme, aod, coteilng the gall btiddirr fo«a, re- 
criva j tod 4 w tiWi are the compankn refai* to the 
bnaches of the cyitic artery j receh^ two tmah rdnt. y 
and 6 from the cystic doct. Veina 7 S and p drain the 
undcrpnface of the bladder aod run upward Into the 
gap- bladder fosaa to enter the liver 

Fig. 3 Normal nil bladder The Infection rercaled a 
plexiu ol paired velria similar to that shown In Flgnre sA. 
The upcer iketch shows on a ma anffoH scale the partially 
Injected fine plczuj. blood from thk plexus b taken 
up by forked and paired vdns and carrietl to one of two 
laugeT paired Trias. The source of the field of the npper 
sketch b shown In the lower sketch. In which a portion of 
tbydenn of large paired vrins b pjortimyed. 

Fig 4- Normal gall bladder The sketch shows the 
perltoocal snrfsce An artery (onas-hatched) nmi along 
the raedbl side of the gall budder in the fissure between 
cap bladder aod lirer giving ofl small branches to the 
peritooeai and deep mrfsces of the gaH bladder Three of 



Fig 6 nyiUHtVibiUj vjth a stone meanrlng ^4 by 
I 7 ceodineters impacted in the neA, and a much smaller 
stoM to the cystie duct A small running along the 
dua ends abruptly over the small stone, havtog apparently 
been obstructed the stone. 


originate in the inferior surface The former 
usually give nsc to two trunks which cither 
separately or after uniting, empty into the 
right branch of the portal vem The latter, 
tw^vc to fifteen m number, representing so 
many small accessory portal vdns, leave the 


thcec brsnebes are ihown to the sketch. The uppexmoat 
trosMs the gall Madder and runs on into the liver The 
two lower ones link gradually into the plane of the paired 
vnue umrnm l t a ntrs , which co v er the nil bladder ^t as 
to Figure sA. These paired rcina ara drawn in ooJt at the 
points of origlii of the vrins draining the gall Madder A 
veto accompmiea for a ihort dbtance the uppexmost 
branch of the lain artery and eaters the liver at i Vetna 
0 and A nnite tmocr the gall Madder to form a rein which 
runs into the liver at a not far from t^ bottom of the gall- 
bladder fowl. Another veto enters the liw uixler the 
gal] M ad der at j collecting Mood from the cranial p>ortion 
of the deep tunace. The large vrio 4 which en ^^rs 
Ever with the lam arterr reaves three tributaries from 
the peritoneal sunace ana oim from the deep surface. The 
akelch shows bow large unpaired vrins arise from the 
smaller paired retoi of the cystic plcnn. At thrir point of 
ori^n they leave the plane of the paired veins and b eco m e 
more supoficlaL 
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FI*. 7 FI*. S.\ FI*. 8B. 



n*. n*. 9B 


n* 7 OwirTIthliitt, • ro«3id«d i 6 astlnictm b diaJTW<ef 

ftnn^ Impacted b ibe orck. Bdov lUf flcoc Ue* uothcr loimhat 

unalLeT ftooe. vUck cut b« rcadilTr puthad towud tlte fimdas. Tbm b * 
snail Hamktxn ol ike vaD at tka loaiba Tk« arrov bdkun Ibe pobt 
'here a laiTce Tcb cstm the ther 

n* 8 CbotcBlkiaak, vlUi a raaDded atAae, i 75 cmtimelen b tSaiseUT 
tnpaded b tka neck. There b a bembtlcai at the Up c4 tha tandua. Tba 
mw blecUea d the ejatk «•!'« aat (oDoa n) bj aa lixCa bk bketka d 
the cjauc arterx (craaa hatched) nguia aA ib<^ the meiSal h^ d the 
prrbnieal mnUcr n*tZ7« 8Bj p€rt d the lateral halt of the p eritea te a J taUtt. 

Fi*. p. Cbekbthtaab, wtib a email ateu b*iactcd b the fint portkn d 
the cyatK duct. Hjdropa. The pbetocraph (Fb 0*k) d the imbjeaed 
QQ tbera* the Mituuod aorlaa d U>e nil UaiUeT aa kcb IrvD the nfhL 
The Tvba ate fiQed «uh blood leeahliix la a reteartaMr camplete *bBtmtal 
b)ecuae Neatly aQ of then Ue at right aogla to the Iona atb d Lba 
Madde^ aaaAotDoae Ireriy and nm dlnctlj bto the Urer at amigb d 
the gall Uadder foaM. Anif the low er mugb d the high rnna a 

Utga vein (putlj hiddes) which followa tba cutu i a d the ■upeiuilal beaoch 
ol the CTttJC artery and tambala at ri b Flgue gB FlgnTC gB ibowa the 
cfiporite bde ol the gall bladder 

gall bladder to rtnufv In the liver loboles bUdden with a itooc Impacted 
which surround the gall bladder fcbsa. orcyiticduct confirm observatxau of Saf^ 

■\Iy own gtudr of the anatomj of the vetn* Ingcneral If not In particular andihowth^ 
both In the normal gall bladder and in gall Impacted stone cannot prodace vecou^ w*®*" 
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Fig 10. 




FJg. i»- 


Flg 10 QtoldlthiulL wUh ft itooe tbe of A citmy 
bnpurtfd la th« CTxtk dpct. Gftl}-biul<i«r wmU thnmfcfn 
ftod lodarftfed Vdin tta in three dirtctico> froco the 
itOM in the CTsdc dticL Tbe fusdo* of the gtH biidder if 
dnbed I7 tmmeftruj vdot, act drftwn in the chetdL 
Hg. II QuleHthiuls witboat ImpecUoa The *ftU ia 
thirteneri la iti tnkltUe UJid. CVnie iiA liurwt the 
mcdki tide of the fill hkiider Flfrcre iiB the UUncl 


wpcct ot the The Iti^ tnuxh. mtihol / la 

F^re Figure iiB As ftnattcnsods 

kcnm the top of the bladder U nmhed e In the tiro 
Ccorei. 

It. Cbolelithiatjt wfthoot impection. A diagrftm* 
oiAtic littth of the ptriUMJctJ turucfe The two Itije 
tnmht mdie to Iona it ilogle vds wbkh nmi into * Itria 
bnuch of thepoiUk] vtin. 


TECHNIQUE 

A method ot mjectiog che veuu of the gaU 
bladder was outlined forme by Dr Bbte\<>gcl 
of the Anatomtcal Institute of the University 
of Hamburg In order to obtam $. complete 
injection it was necessary to inject not only 
the gall bladder but also all the surroundmg 
organs. A desenption of the perfected 
technique follows 

After opening the body cavities sever the 
smafl intestine at the junction of the duo- 
denum and jejunum and remove the jejunum 
fleum and colon Clamp the Inferior vena 
cava dose to the ngbt aunde and sever it 
above the clomp Remove the heart and 
lungs. Remove the diaphragm and the re- 
mainder of the abdominal organs In one 
piece To avoid tearing the liver capjule pull 
the organs straight forward. Take care not 
to cut into the Uver capsule. Separate the 
kldntys and the rest of the urogenital organs 
leaving the suprarenal glands in ^ce 
There now remain In one piece the diaphragm 
Uver stomach duodenum pancreas spleen 
suprarcnals abdominal aorta, and inferior 
vena cava Tie off the Inferior vemi caw 
above the diaphragm and remove the damp 
Dissect out the portion of the vena cava 


below the hver and tie it off close to the liver 
FoUovnng up one of the Urge mesenteric vems 
had the beginning of the portal vein and 
insert here a cannula plugged with cork (to 
ptevenl the entrance of water before the time 
of injection) Using one or more lar^e curved 
or straight clamps such as arc used m operat 
mg rooms damp off as much as possible of 
the stomach hut espedaily that portion of the 
greater curvature affected by postmortem 
digestion Place the group of organs in a 
bucket of hot water at 65 degrees (centigrade) 
for at least 15 to 30 minutes or until the 
injection fluid is ready The water should 
at the time of injection have a temperature 
of at least 40 degrees 

Place 350 grams of French gdatm in 1000 
cubic cenbmeters of water for 1 hour then 
heat over a water bath slowly to about 75 
degrees It is not nccessarj to filter at this 
point After the gelatin has diasolv cd add 50 
grams of annabar (vennilllon) or 40 grams of 
due white (prclcrable) and contmue the 
beating and stirring until a homogeneous red 
or white fluid is obtained Allow to cool to 
65 to 70 degrees If the liver to be injected 
is large use 50 pec cent more gdatm water, 
and coloring matter 
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Stretch two Inj-en of gauxe o^•cr a large 
glau funnel hekl in a ring ttand. To the 
funnel attach a long rub^r tube of large 
caliber and damp the lower end of the tube- 

Reroove the organi from the hot neater and 
place them on an autopny lahle- Pour Un. 
injection fluid into the funnd and after It 
haj rqilaced the air in the tube remove the 
cork from the cannula and attach the tube 
In order to carry out the injection vtrj 
klowly the funnd is hdd at the Icvd of the 
organa at flirt and then gradually raised 
until wjfTidcnt pressure is obtained but not 
so much as to burst the vdns- The Injection 
should last about onc-haJf hour The leaks 
in the preparation are wasbctl off with running 
wwter and clamped soon as ail leaks are 
stopped the organs ore replaced In warm 
water without interrupting the injection. 

After the injection the preparation is 
placed in ice water in order to hasten the 
coagulation of the gdatin Ulien coagulation 
IS complete the cannula and damps mav be 
removw 

Eaammatioa of the liver after the injection 
shows that the portal s'dn and its branches 
contain the gdatin suspension of dnoabar or 
line while while the hepatic vein and its 
branches contain gdatin mhed with blood 
the liver caplUari« having filtered out the 
coloring matter TTiis can be conOnned 
microscopically b> making froieo scctlona. 
In the gall bladder the vans contain the 
injected pigment while the cystic arteries 
contain gdatin mUed with blood This Inter 
feres with a subsequent Injection of the cystic 
artery and its branches. It also ciplains the 
faDurc of an attempt at simaltaneoui injec 
lion of the arterio and vdni Iry wav of the 
portal vdn and cccUac axis. 

In order to study the injected vdns incise 
the icroia of the gall bladder down the middle 
of the free surface and reflect it to dthcr side. 
In so doing the small vdns o{ the serosa are 
seen Next reflect the layer of loose connee 
tlvo tissue In which course the artery and 
the vdns which run to and from the gall blad 
der (cystic artery and veins) To complete this 
stage of the dissection !t is necessarv to lift the 
gall bladder from its bed ITils lays hare the 
veins of the gall bladder wall (cystic plexus) 


Open the gall bladder to Inspect the vdos of 
the mucosa (plexus of the mucosa) 

A few injectioas of the cystic artenes, with 
a needle and s>Tlnge filled with India Ink or 
Tdchman s mass, were made for me by Pro- 
fessor Grosser of the German Univenlty of 
Prague. 


iMjncnoN or tiie \'eiks or the kouul 

OAIX DLADDEK 

The results of the Injections of the normal 
gall bladder are shown In Figures i to 4. 
Preparations J 3 and 4 (Figures 5, and 4) 
show that the gsJI bladder Is covci^ with s 
plexus of judred vdns which accompany thr 
branches of the cystic artery This might be 
called the ‘ cystic plexus" or “cystic plcrus 
proper Two subsequent prcparatkHU 
showed the same kind of a plexus miHng s 
total of five succtadve Injections In wikh the 
plexus of paired vdns was coostsat In Prep- 
aration 1 however a plexus of unpaired tom 
was recorded (Figure i and side skrtdi t) 
Figure 3 shows a portion of the plexus of 
fine unpaired vdns which filli the IntersUtes 
of the coarser plexua 

Tbe cystic plexus Is drained by a nam- 
b<r of unpaired ‘ cystic vdns which are very 
Irregular In number ike, and course 
pies of them sre shown in Figure* i sB aad 4 
and In all of the subsequent figures (c^ ® 
cbolelilhiaxis) They arc espedallv 
Figures iiA and iiB Figure 4 shows bo* 
these largo unpaired cystic vdns snsc uc® 
the smaller paired vdns of the cystic 
Figure aB shows bow some of the 
(1 and accompany the main brsnae** 
the cj-itic artery while others (7,5 
not Some ol the cystic vdns csmld I* * 
lowed into Urge branches of the 
(Figures X and sB) the others cntcra 
Uver and could not be followed by 
methods of dissection They enter the n™ 
at any point In the gall bladder 

margin (Figure I aide diagram b) to iUtW" 
est point (Figure I, side diagram c) , 

Not shown In the Figures are the 
the gall bladder mucosa and the yciy 
vdns of the serosa. The plexus d the 
resembles the plexus of the duodoial © 
which Is also Injected In these prtpariu«* 
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It conauta of a rich network of small vrina, 
the Interstice* of which are filled with a net 
work of extremely small veins Frozen sec 
tlons of the wall of the mjected gall bladder 
(after embedding m gelatin) show the veins of 
this plexus and also the vans of the cystic 
plexus premier, which he outside the muscu* 
ImTS. The muscuians itself contains small 
veins, some of which umte the mucosal plexus 
with the cystic plexus. 

The serosal veins in the various prepare 
tloES in general a lateral course toward 
the sides of the gall bladder Some of them, 
end especially those in the rmddlc of the pen 
toneal surface, communicate with the vans of 
the cystic plexus The others run off to one 
aide or the other into the hver 

INJECTION OF THE VEINB IN CASES 
OF CHOLEUTSIASIS 

The cystic veins were mjected in 8 cases of 
cholehtluaaia In all of the cases the patho- 
logical condition of the gall bladder was a 
collateral ^ding at postmortem examinatiOQ, 
death being due to other causes In the first 
SIX cases there was an impacted stone In 
most of these cases the bladder was hydropic 
and showed signs of a healed process as evi 
denced by scars m the mucosa, fibrous thick 
ening of ^e wall with or without shrinkage or 
fidh^ons of the pentoncal surface. The 
results of the injection In the vanous prepare 
tions are shown by photograph, drawing, or 
(Figs. 5 to la) 

In Preparation 5 (Fig 5) an unusually large 
stone was lodged in the upper portion of the 
body of the bladder In this position the 
stone could concexvsblj press on the Urge 
\Tins which accompany the superficial brandi 
of the cystic artery (uninject^) in Its course 
from above on the left diagonally down across 
the bladder to the right But from any hypo- 
thetical pomt of pressure the blood would 
drain off in at least two directions up and to 
the left, or down and to the ngbt by the two 
large \ems which run directlj into the liver 

In Preparations 6, 7, 8 9, and 10 (Figures 

7, 8, o and 10) one or two stones were im 
parted m the nei± or In the cystic duct. In 
the figures the Injected vdna are traced In 
black, while the visible portions of the arterfe* 


are cross-hatched It was found that the vans 
in the region of the neck leave the gall bladder 
below the point where the atone was Impacted , 
and, as the vans in their further course be m 
lo<Me connective tissue apart from the neck 
and cystic duct, they could not be pressed 
upon by the Impact^ stone (In Figure 9B 
the artery and vein run past the stone im 
parted In the duct, but not close to it, as the 
figure would indicate ) Furthermore there are 
so many veins running from all parts of the 
body of the gall bladder into the liver that it 
is impossible for an impacted stone to produce 
venous stasis. 

The following expenment prove* that, even 
if the veins at the neck of the gall bladder are 
occluded, adequate drainage would occur 
through the vans which run from the body 
of the organ directly into the liver 

In a case with a normal gall bladder, the 
neck of the gall bladder was freed from its 
attachment to the liver sufficiently to permit 
a ligature to be placed around it With the 
ligature fiitnly tied the usual injection 
t^ugb the portal vein was made. The m 
jectiOD of the cystic veins was as complete 
above and below the tie as if no ligature had 
been placed From one side of the g^I bladder 
four from the other aide three vans, ran 
directly into the hver The injection fluid 
must ha\e entered the gall bladder through 
these veins, because the veins at the n^ 
were closed by the ligature. 

The injury produced by cholecystitis de- 
structiva could conceivably obliterate some of 
the veins of the gaD bladder Preparation ri 
(Figures iiA and iiB) is of mterest In this 
connection , for althou^ the gall bladder was 
thickened In it* middle third, the even distn 
button of the van* was undisturbed. 

The completeness of injection varied in the 
different cases of cholelithiasis, and was in no 
case as perfect as that attained in the injec 
tions of the normal gall bladder The “natu 
ral injection” of the vans m Figure 9A is of 
spcdal anatomical interest, beoiuse it was 
unusually complete and became the veins are 
not exaggoated m sire, os m artificial injec- 
tion* In Preparation 12 (Fig 12) the course 
of the vcini on the pentonc^ surface agrees 
with the desenption of Sappey 
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OBSTRUcrroN or tee LUlPHATIca 

Tte Ijraphatici of the gall bladder were 
DOt ftudJed Sappcy states that the lynjpha 
tics of the gal] bladder and the adjacent parta 
of the hver converge toirard and^vr into a 
lymph node locat^ at the nech of the gaH 
bladder A hj-pothetical obatrection at thi« 
point would In my opinion be relieved by 
drainage through the lymphatic* of the liver, 
for the lymphi^c lyatem aa a whole Is char 
actemed an extraordinary rlchneas In 
anartomOK* not only of the imaller bat also 
of the larger vcskIs (Bartel* ) 

smoiABY 

I It ha* been maintained by Denton that 
impartioD of a large stone In the C)'itJc dact 
by direct presaure closes off the vrfna and 
lymphatics which drain the gall bladder and 
cauies orcolatory stans varymg from simple 
distention to hiemorrharic infarction The 
anatomy of the vdns of uie gull bladder was 
stndied to determine whether It snpported 
Denton s viewpoint. 

9 Injection of the vein* of the nocmal giO 
bladder revealed a venous plexus of the 
mucosa rimilar to that of the duodenal mo 
cosa a cystic plexus, which lies just out 
side the musculans and usually consUts of 
paired vetue concomitanles accompanying 
the ramification* of the cy*tic artery and 
unpaired cjitic vdn* (already described 
by Sappey a* accessory portal veins 0 
which drain the gall bladder These cyatic 
vm* vaiT greatly In number sUe, and 
course. Some of them accompany the 


branches of the cystic artery toward the 
neck of the mdl bladder Other* arty 
blood around sides of the gall 
or from It* deep lurfoce directly Into the 
liver by way of Ubc gall-bladder fossa, 

3 Injections of the veini in cases of chole 
lithlasu with impaction showed that the im- 
pacted stone cannot by direct prearare aiue 
venous staiii. This is impossible because 
a. None of the cystic veins run dose eijoo|h 
to the cystic duct to be affected by the pre*- 
■ure of a stone In the duct Only the vtm* erf 
the cystic duct itself are affect^ by soch 1 
stone. 

b The cystic artery and it* at xotnp a n ying 
vem meet (or leave) the gnll bladder bekrr 
the point of impaction of a stone in the nccL 
c. Only a very large *1006 lodged in the 
ujjpcr portion of the body of the gill bliddcr 
could press upon large cystic veins. In thii 
CMC, on account of the rich anaatomose*, 
blood would be carried away in at least tvn 
directions from the point of pressure. 

<L Only a ■fpsn Imclion of the veooiH 
drainage ocean by way of the oedL 
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THE ROLE of the EXTERNAL SECRETION OF THE PANCREAS 
IN EXPERIMENTAL HIGH INTESTINAL OBSTRUCTION 

PAUL N JOHNSTONE, ILD, ARTHUR C. CLASEN^ILD , inn THOMAS G ORR, MJ),, FXC&, 
SAvaA* Cut &ambas 

C «i T €f^y ol tibeet 


I T haa long been known tlmt Wgli intestmal 
obstruction m dogs is compatible with 
only a short duration of life Although 
there is a mmor variation in the longevity of 
ftnimnlq with obstructions lUSt below the 
ligament of Trdts, the results of numerous 
mvcsti^tora are substantially the same. 
According to Haden and Orr (7), who pro- 
duced obstructions of the upper jejunum m 
35 dogs, the average duration of life was 6 8 
days Wangensteen (14.) found the length of 
life of the dog with hi gh Intestinal obstnic 
tion to be 3 to 4 days, while Dragstedt and 
Mooriiead (1), who obstructed the duodenum 
below the pancreatic duct, observed that all 
animalfl died m less than 96 hours The 
earlier studies of Hartwell and Hoguet (9) 
indicate that few dogs with obstructions 10 
to 30 centimeters below the pylorus lived 
longer than 5 days 

J W Draper Maury (12) in 1909, drained 
the biliary and pancreatic bqulds b^ow the 
site of obstruction The bile was found to be 
in no way connected with what he has termed 
ft physiological death. Dogs in which the 
eitemal secretion of the pancreas was drained 
Into the bowd below the obstruction lived, 
whereas those m which it was drained above 
died- To produce drainage bdow the obstruc 
tion the upper pancreatic duct was ligated 
and the duodenum obstructed between the 
ampulla of Vatcr and the major pancreatic 
duct Again, Eiflberg and Draper in 1918 (4) 
drained the duodenum and Its appendages 
below the site of upper intestinal obstruction 
The entire duodenum with its outbuds the 
pancreas and hver, were first separated from 
the alimentary tract The pylonc end of the 
duodenal segment and the stomach were 
occluded, the duodenum was anastomosed to 
the jejunum, and posterior gastro-enterostom> 
was performed This constituted the primary 
operation Two^toj3 weeks later the bowd 
was obstructed by section and Infoldmg 35 


centimeters aboral to the gastro-enterostomy 
These wnimals hved 17 days, m comparison 
with 6 days m the control ftTHTnalq- They 
concluded that the duodenum with its 
appendages was responsible for death in high 
obstruction In a later article Eisberg (3) ex 
duded the bfle from the obstructed segments, 
confirming the earlier work of J W Draper 
Maury According to Sweet, Feet, and 
Hendm (13) if the pancreatic ducts are 
hgated and a high obstruction produced, dogs 
will live somewhat longer than the average 
but life is not strikingly prolonged This 
same observation has also been made by 
Eisbwg This author also conduded that the 
pancr^ 13 the rnRin source of the toxin m 
duodenal obstruction The work of Drag 
stedt et al (2) and Mann and Sawamura 
has shown tl^t the entire duodenum may be 
surgically removed In ftpimals without causmg 
death if the bile and pancreatic secretions are 
preserved by transplanting the ducts of the 
gall bladder and pancreas 

In our review of the hterature we find 
much experimental evidence pointing to the 
Importance of the external pancreatic secre 
tion as a lethal factor in intestinal obstruction 
In order to gain further information m re 
gard to this important secretion and its tela 
tion to intestinal obstruction, we have made 
a study m which the major portion of the 
external secretion of the pancreas is preserved 
by draining It mto the jejunnm below the 
point of the high obstruction This is accom 
pUshed by transplanting a sttihTI section of 
the duodenum, containmg the ductus San 
tonni, mto the jejunum below the pomt of 
ointemplated obstruction Thus the ad 
jacent organs, namely the stomach, hver, and 
the duodenum remam physiologic^y mtact 
while the pancreas Is drained into the unob 
atructed mtcstme. We have thus isolated 
only one organ, the pancreas, so that the 
preservation of the major portion of its 
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cxtcnul eccrction can be properly evilualal 
Tbese anhnali have received a^hitdy no 
treatment FoUoirlng the opentJoai under 
ether tn«the*la they have been returned 
to metaboUim cages and have been oBered 
water ad ISdittm 

In dogi there arc tiro pancreatic ducts. TTio 
upper or duct of Wrsung enters the doode 
nom at the ampuDa of Veter with the gall 
duct This duct is quite imall and relatl'^y 
of much less importance than the duct of San 
tortnh The Utter duct conducts the major 
part of the secretion of the pancreas Into ^e 
alimentary canaL 

TZC^QIIQtm 

In afl 6 "nhrialK arc reported "nic eiperl 
ment was done In two stages. The first stage 
consisted in the transpUntabon of a section 
of the duodenum, approximately 3 centi 
meteri m length containing the duct of San* 
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torini into the jejunum 40 to *5 cfiitim^bo 
beicnr the ligament of Treiti. TTu* 
comphshed by a doable end to-end 
afa (Figs. I and a) The continaJty of ^ 
denum was establisbed by an ena-h>^ 
nnlnti 



JOHNSTONE ET AX PANCREATIC SECRETION IN INTESTINAL OBSTRUCTION 43^ 


FolIoTnng^ the abo^'B optrahon the Mimals 
were allow^ to recover completely from the 
operation and regain any lost weight The 
jejunum was then obstructed just below the 
ligament of Treita above the transplanted 
pancreatic duct 

OBSERVATIONS 

Chemfcal studies of the blood have been 
made at rqicated mtcrvals of each of the ani 
mala. The results are similar to those found in 
sunple high obstruction of the jejunum (7), 
although the changes are slower in develop- 
ing fTable I) A careful autopsj has be^ 
done on each dog and all animals acluded In 
which a patent ductu* Santonni could not be 
demonstrated 

The recovery of the dogs was rapid after 
the second operation They vomited mfre 
qucntly and the loss of weight was quite 
gradual Their period of survival was from 18 
to 31 days with an average of 33K days. 

At autops) the animals showed a stniung 
degree of emaoatioD The paoiuculus sdipo- 
sus had practically diaappea^ and the omen 
turn was reduced to ^derweb consistency 
There was practically no body fat to be found 
and the tildes possessed a waxy appearance 
The intestine bdow the obstruction was thm 
and collapsed Above the obstruction, the gut 
was uniformly enormouslj distended with 
liquid There was always considerable hgmd 
in the stomach. Both pancreatic and bfle 
ducts were demonstrated as patent by the 
passage of a probe 

SUIDIARY 

^^^^en the major part of the external sccre 
twn of the pancreas v-ns preserved by dram 
age mto the Intestine below the site of an ob- 
structed jejunum the survival penod of dogs 
In our senes was 300 to 400 per cent longer 
than when the secretion was not preserved 
The average duration of life of 6 dogs was 
days. These results closely parallel the pulv 
lished work of Elsberg and Draper (4) and of 
Jcnkinsfio) Inwhicbthesecretionsoftbeliver, 
duodenum and pancreas are drained into the 
Jejunum below the site of the obstruction It 
Is well established that if the first loop of the 
jejunum be divided and its proximal end 



$ DlufnuQ ibowlsf tnuapjAsted kcxIoo of duo- 
defiom with atjar OAocmtlc doex Tbe tite of ua»> 
tomotls tad jejuatl cucmctJoo tra tho lodkuei 

drained to the outside, so that the upper m 
testinal secretions are lost dogs die as quickly 
as if the jejunum bad been simply obstructed 
( 8 ) 

It IS now recogmaed that the pancreatic 
fluid IS essential to life Elman and Me 
Caughan (5) and Hartmann (6) have dem 
onstrated that the total loss of the external 
secretion of the pancreas in dogs r^ults m 
death within 6 to fl days. This is a compa 
rable length of time to their survival period 
when the first loop of the jejunnm is ob- 
structed Of completely drained 

CONCLUSIONS 

I A senes of 6 dogs are here reported in 
nhJch the major pancreatic duct has been 
transplanted mto the Jejunum and the pan 
crcatlc secretion present below a high je- 
jonal obstruction Such animals have lived 
BO average of days 

3 Do^ with high jejunal obstruction in 
which the external secretion of the pancreas 
was preserved liv'cd approximate^^ three 
times 03 long os dogs having simple obstruc 
tion m the same location 
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3 It Kcms quite evident from these ciperi 
menu and tboae of others, that the early 
death from fugii mtcstinal obstruction u fntl 
matdy associated with a lo« of the pancreatic 
juice. 

4. We do not attempt to explain what 
element or elements of the pancreatic juice, 
when preserved tends to prolong life in acute 
high intestinal obstruction 
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INTRA-ABDOMINAL PRESSURES CREATED BY VOLUNTARY 
MUSCULAR EFFORT 

I Technique ot Meaetjeeuemt be Vaoinal Baixoon 

DODOLAS P ilURPHY 1! D F ACB AMD WnXIAJI F IIENGERT SU), PimADEUSlA 
rm tb« Ottmu I&ftUat* ctt Ort«c>)kcb: Kcmn:b 8ckM( kftifldiM ud tb* Bviia*!. of PiauaTtwk 


M EASOKEl^rENT of the Tnarirnmn 
intra abdominal pressure which can 
be created by voluntary muscular 
effort is of interest to the obstetndan and 
gynecologist in view of the rftlc which it may 
play in ration to labor and to the etiology of 
predapse 

Measurements can be made indirectly by 
recording pressure transmitted to an air in 
flated balloon within the vagina. The present 
rgxnt desoibea such a technique discusses 
the rdation between the vaginal and the intra 
abdominal pressures and records some meas- 
urements made by this method. 

UTERATCIZ 

Since the observations of Weber (1851), who 
first observed that extreme expiratory effort 
may dimlniib or obliterate the peripheral 
pulse about 100 reports have been published 
which deal with intra abdominal pressure in 
man In general, these studies have followed 
three lines (a) the rdation of abdominal to 
atmospheric pressure (b) the levds of pres- 
sure fo different parts of the abdomen when at 
rest, and (c) the influence of respiration upon 
the pressure. 

Experimental data are presented in about 
50 of these reports of which 27 (Table I) re 
cord the pressure in man Only three record 
pressures created bj voluniary muscular efort 

UATERIALS AND iCETBODS 

The technique outlined in the present study 
was devdop^ upon 39 appheants to the 
Gynecologic Out Patient Department of the 
Hospital of the Univ'crsity of Pennsylvania, 
and the measurements in Table n made on 
health} volunteers 

Ap^ratus The af^ratus (Fig i) con 
*ist^ esscntiall} of a rubber balloon which 
was an ordinal} commercial condom con 
nected to a simple U tube mercury manom 


etcr The balloon was fastened by elastic 
bands to a perforated rubber stopper, which 
possessed a groove near one end and was 
fitted over a piece of brass tubmg 9.0 centi 
meters long, with an outside diameter of o 8 
centimeter An oval metal shield, 9 o cent! 
meters by 5J3 centimeters was attached at 
nght angles to the tube, 6 o centimeters from 
Its vaginal end The apparatus was unmobil 
bed In the vagina by straps (3 antenor and a 
posterior) extending from the shield to a belt 
at the waist- The balloon was immobilized by 
a rubber cup fitted to the tube just below the 
rubber stopper This prevented it from being 
forced down around its point of attachment 
and out of the vagina when the patient 
strained. 

The cup (Fig 3) was made of fine quality 
soft nibbo Its was 3 5 centimeten m 
diameter, and o 8 centimeter in thickness 
Its sides were 5 5 centimeters high and o 3 
centimeter thick at the base tapenng to 
paper thinness at the nm, which was 8 o 
centimeten in diameter Insertion of the bal 
loon and cup into the vaginas of deflonited 
patieots was easy and the apparatus caused 
no discomfort whfle m position. 

Technique of measurement The bladder 
was empUed pnor to each senes of tests. The 
cup and balloon were placed in the vagina 
the shield being placed firmly against the 
vulva, titer which the straps were fastened to 
the beJt at the waist. The balloon was m 
flated with air m order to fill the vagina, and 
the pressure within the sj'stem was regulated 
by movement of water m a pair of gravity 
bottles 

The patient was given preliminary Instruc 
tlons to stram slowly with maximum effort 
for each test. The tests were made at inter 
vals of not less than 3 minutes, which wc 
thought was sufBaent time to afford an ade 
quate rest period 





488 


SURGERY GYNECOLOGY AND OBSTETRICS 



The preMure recorded In the vagina when 
patient itrained was influenced ^ a nmn- 
of circmnstanccs 

Sudden sharp muscular contraction set 
mercury column Into sunplc thjdhmlc vi- 
tkm- Under such conditiona, the colonm 
lercuiy reached a much higher levd on the 



■Mtu tab* irith EMtkl nhru «hVM a pArtUOr 

farftitrd robber bADom Altacfaed to rxibba ttoppAx wUm 
b CBDt^Ud to floor of A robber csp. 


first up swing than when the muscular oio- 
traction was slow However If the puttioit 
was instructed to strain slowly and to miin- 
fatn hex TnAnmtim effort for oo appreoaUc 
time, thk difficulty waa 'Iht* 

observations were confirmed by kymofrtpiiic 
records of each type of muscular rfort. They 
demonstrated de^y that sodden sharp 
tractioDs gave erroneous results, but that 
slow steady effort gave true readings. 

s The efforts of a patient 00 the first test 
day were nsuaDj weaker than fubsequ^ 
ones due to the newness of the experience sod 
lack of habit formatioQ 
3 The ability of the patient to 
highest record on a giNtn day when undff 
omerwlie identical experimental 
was lowered by worries not connected witfl 
the test. .. 

4- It was found essential to Indicate tw 
moment for ea c h effort by a co n i rnin d, 
ftant in word and tone Devlatloci frcd too 



MURPHY, MENGERT INTRA ABEKDMINAL PRESSURES BY MUSCULAR EFFORT 4B9 


TABLE L — INTBA ABDOMINAL PEESSITRI 
IN MAN 

fTinnvilnrtcaJ ublfi of reports in tb« Utemtore whkb 
wlthuLB pieosoiemait ol intn-sbdcuninsl prcKore, 
In wUch m»Ti wu TitM as test ob}ecL Note (i) that 
only i sntbon CBrwme, 1865 Dubeii, 1876 HoearTtsmi, 
1905) ir«ssiired preaure on TohinUiy nntscnbir dfort, 
(1) tiat only two obaerren (Msthes, 1906 Bobnen, 1931) 
employed s balloon In the Tagins that neltber of tbe 
latter measmed prearar* created by Tohmtary nroscnlar 
eficrL 
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TABLE L — INTEA ABDOMINAL FRESffUMt 
IN MAN— Contfaoed 
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procedure resulted In agnificant differences in 
the pressures which were created. 

5 The level of the reading was also affected 
by posture. The influence of this factor is 
treated in detail in the second paper of this 
series 

6 A fun bladder or r e ctu m obviously 
limited manmn m effort 

DELATION or ABDOMINAL AND 
VAGINAL PBESSUEES 

The initial inflation of the balloon was 
based upon the amount of air which was re 
quired to AH the \’agina, as indicated by the 
patient's first sensation of distention In order 
to secure a satisfactory figure which would 
represent this pressure Icti^ a group of 39 
individuals was given an average of 4 9 tests 
apiece. In order to eliminate the hydrcatatic 
weight of the viscera, the vagina was Inflated 
slowly with the patient In a 30 degree Trcn 
dclcnburg postu^ The limits of pressure 
suffiaent to create the first sensation of dis- 
tention varied from i o centimeter to 8 7 
ce nt i m eters the avera« being 3 6 centimeters. 
Actual pam was experienced by different sub- 
jects at levels which varied from 7 c centi 
meters to 10.0 centimeters. On the baks of 
these observations 4 o centimeters was se- 
lected as a suitable pressure for filling the 
vagina. 
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Fk 3 DlKfTvn at tppcnna for terttof 

bon lxt«ccD ptEHon anted to tbdotacn oo ntatOUT 
TTmrpUr ffloft, tnd pf EMO ft trcorded m T*fhMl 
RB rmbba baQoon, CB doth bnj (tbnobtlst rtefft*). 
RJ raorob ^ (itmaUtbii ibdoodDol avitj) lit mu 
lit, mmWT iruaotBClgi UOdvd to b<Dooo raervotr 
rEipcotHcfjr i ud e tt o pc o i d* - 


Tte Influence of the initifll Infledon preaiure 
upon the final reading waa tested on the vol 
unteen. Three individuals each m a different 
poatnre vrere subjected to *5 testa apiece with 
Doilc InffaboQ pressures of 4.0 and 6 jo 
centimeters of mercury (Table II) The two 
greatest differences m this table (padents 
hi F and A. W at pressures of 4^ and 6 jC> 
centimeters) wen selected for oomputation of 
standard errors. In each case, the actual dlf 
ference between the averages fdl wdl vrithm 
the limits of 3 standard errors Consequently 
It teems that the differences among the aver 
•get resultmg from testa made with these ml 
ti^ inflation pressures are not significant and 
that such bade pressures may Ik disregarded 
In estimating intra abdominal prewurc by the 
vaginal balloon teclmique- 
The relation of the preasurc recorded In the 
vagma to true Intra-abdomlnal premirc was 
also studied experimentally by means of the 
apparatus shown in Figure 3 This cooslsted 
of one air sjaton within another each con 
nected with Its own manometer The outer 
system, rqiresaitbg the abdomen was a glass 
Jar RJ appnxQmatdy 15 centnueters high 
and ao centlmctcri in diameter with a ca 
paaty of 7,660 cubic centnncteri. The iimer 
system representing the vagina and its bel 
loon, consjjted of a doth bag CB and a rub- 


ber ballcxm RB 

Basic vaginal Influrinn could be simulated 
by introdudng air Into the Inner (balloon) 


TABLX IL — IKTl timer OF INTTIAl VAODUl 
IWTLATTON PKZSSUU tTPON THI AVEllfll 

pvFjjuftX or A fresTT* OF vounriAiT 

BTRAUmfO ZFFOKTS 


Etch of tba 0 sverifct vu f c— r ^tw l baa 13 
Note the sbM9c« of uy desifiesat tOecL 



system and intra abdominal pressures created 
by volontary muscular effort by btiodnang 
air into the outer (jar) system. 

1110 balJooQ lyitcm was inflated until 
manometer Hi recorded a presRire of in 
coitimcter and this level maintained by ck*- 
log stopcock I The pressure m the reservoir 
was then raised alowly (manometer i/i) 
Pressures in the two systems ware recorded 
with each centimeter Inasment in Jar pres- 
sures between 1 0 and ao o cenhmfrten with- 
out altering the original inflation pressure of 
X o centimeter in the balloon- The 
ment was repeated by means of basic baflocn 
inflation pressures of a.o, 343 4.0 5 0,6A*“d 
7 o centimeters of mercary The results are 
plotted in Figure 4. 

The dot diiih line Indicates theoretical ctan- 
ddence of balloon and jar pressures. Thectn- 
tlnoouB line paralleling the greater part of the 
dot Hnth line represents the actual rdatiomhb 
b e tw een the pressures In the far and the 
loon. The pranplmn and the distance be- 
tween the continuous and the dot dash Enft 
Indicate the close relationship between w 
actual and theoretical pressures. The ^ 
tance between the a lines represaits a (Ma 
enco of o 7 centimeter between theoret ical t ad 
actual pres su res, Lc. the balloon prtsnire u 
0.7 centimeter higher thsn the 
This increase was due to the clsstidty cm tre 
KalT ftfm aj indicated by the foDowing espd 
ment 

A rubber baDoon of the type used, was 
nected directly to a mercury manome^ si" 
inflated until It was about ioj3 centimeters m 
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diameter From the onset of the distention, 
the manometer registered approximately o 7 
centuneter 

It will be noted that the sohd line represent 
mg actual balloon jar relationships becomes 
straight only after pressure m the jar over 
comes the t^c pressure m the balloon The 
higher the balloon pressure, the higher the Jar 
pressure had to be raised before the various 
curves representmg basic balloon pressures of 
10 a o, 3 o, 4 o, etc., centimeters ^omed the 
straight solid hue. For example, with a basic 
balloon setting of 4 o centimeters all jar pres- 
sures greater than 8 s centhneters may be 
read directly from manometer Mi leas the 
constant difference of o 7 centimeter In 
general, the balloon pressure records the jar 
pressure less o 7 centimeter when the latter 
IS a httle more than twice the former The 
af^hcation of this general law has previously 
been shown m Table n and can be tested m 
any subject by demonatratmg that initial bal 
loon preasurea varying between 2 o and 6 o 
centimeters of mercury cause no signiffcant 
change in the measured abdominal pressure. 

Since m our tests of human subjects, the 
basic mffation pressure of the vagmd balloon 
was usually 4,0 centimeters, and because most 
of the subjects raised the mercury levd above 
8 5 centimeters, we conclude from the expen 
ments on the human and the phantom that 
the pressures recorded m the vagma repre- 
sented true mtra abdommal pressures when 
the latter were greater than 8 5 centimeters 
of mercury 

aZSULTS 

A Vagtncl nse In order to gam an idea of 
the site of the distended vagina, anteropos- 
terior and lateral roentgenograms were taken 
of ^ of the test subjects. For the anteropos- 
tenor roentgenograms, the vaginal balloon 
was distended with air and exposures were 
made using 3 levels of inflation Figure 5 is 
an artist’s drawing of the pelvis of R, M (who 
bad the smallest vagma of the subjects) when 
the vaginal balloon was under pressures of 3.0, 
3 S, and 7 9 centimeters of mcrcurj It was 
obtained by tracing the outlme of the pelvis 
and the b^oon from three anteroposterior 
roentgenograms and shows the large size of 
the vagina m relation to the pdvu. None of 



Fig 4 - Oorv* ibowing U» rtUtioo bttweoi pnMire* 
(dprai ul Lo ccatfaoeten of merony) in re»ervofr J*r 4ad 
b*g »bo»ti tn Fljmni j The ehediMi record prowies in 
the doth enckiira rohW belbma the ordlnat^ preanre* 
in nsemdr ftr the dot duh Hoe r waa at* theoretic^ 
rekdoQ between the two premts. The costiimoai Hue 
repreeeDti the tttoil rdstkoi end record* e cooituit d[f 
fereoce 0/ 0.7 cestiiaeter of mercor^ in ftwr of the beg ty*- 
teo doe to eiutldty of the rabtlo balloon. Ihe arrow * 
indicate the polnti at whidi the balloon preetirts colndde 
with the Jar prenmrei. Note (i) that pmcom in the 
balloon colnt^ with the presum In the reeerroir Jar after 
the Initial Inflatko prmum of the balkno are oreicocne, 
and (*) these points are reached when rcaerroir bur 
pruauTu are ib^liy more than twice the initial InBation 
pfeaeum of the balloon. 

the three pressures reqmred to produce the 
pictured distention caused the subject any 
pam 

For a lateral view it was necessary to fill 
the vaginal balloon with a liqmd contrast 
medmm. Figure 6 is an artist's mterpretation 
of a lateral roentgenogram of patient A K. 
The vaginal balloon and the bladder were each 
filled with an X ray opaque liquid and the 
rectum was distended with air This illustra 
bon is also an accurate representation of ana 
tomical relabons and is based on a tracing 
from the roentgenogram The inflated bal 
loon is seen to extend out of the true pdvia, 
for Its upper part rises slightly above a line 
drawn from the top of the symphysis to the 
promontory of the sacrum 

B Measurement A total of 1,167 tests on 
5 healthy subjects was m^e to detenmne the 
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rif 5 Cfppowta tndn of Uim lolerepottcrfor 
rerotjniucmBYof pd betfcoolect R. >I «bnUter«clMl 
baOocn wunodcrpmciirwa/ j 1. utd 74 ccDtlaMm 
ot memry 

Influence of posture upon Intra-abdomlnul 
prcsfurea created by muicular effort De 
Uffed analyses of these «lj,ta are reported in 
the second pener of Uus senes. The average 
hd^t to vfaJcb Uk mercury column was 
raised by these j women irrespective of pos- 
ture and with the anus bonguig free at the 
Sides was 13 7 centimeters of mercury— a 
pressure of a 65 pounds per square inch or 
]8d 7 grams per square centimeter 
C Mtabilily The i 167 readiogs repre 
Bcntcd 35 senes of tests on 5 subjects, each 
tested m 7 postures. The a\‘erBge number of 
readings in a lest senes was 33 the lowest 
and highest numbers being 15 and 130 re 
spectlidy The ranges of the different test 
senes vaned greatly The ioweit was 3.4 
centimeters of mercury and the highest 14 3 
wh3t the average range of the 35 test aeries 
was 6 A centimeters of merciny 
Standard errors of si of ti« 35 averages 
were calculated including the sSei whose 
ranges were smaliest and Urgest The stand- 
ard error of the average of the test scries hav 
tng the smallest range was ±0 15 coitlmeter 
while three series having approilmately aver 
age ranges had avenges with standard erroisof 
±035 ±036 and±o36centImctcrofmercury 
Even In the test senes with the greatest range 
and the average of which (18 1 ccntlmetera) 
had the largest standard error there was a 
variabnitr 01 only ±0 71 centimeter In other 
words tSe true average of this test series 



probably lay between 17 39 centimeten and 
18.81 centimeters of merauy 

T^ number of testa required to give an 
average wllhln ±0 5 centlnicter of mcxcary 
varies with the patient Some of our subjects 
were so constant b thdr ability to create pn** 
sures withm a few caitlmctcn of a cenw 
point that a aeries of as few as 15 tests saf 
ficed In general about 35 separate tesa 
were needed in order to give a satiris^wy 
average, while with one patknt who did nca 
co-operate well about 40 tests were necosaiy 

CONCLUSION 

From our observations, It Is cooduded t^ 
the vaginal baHooo technique is satisfactory 
measuring Intm abdominal pressun* 
by voluntary muscular effort 
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FKOil THE DEPARTUEiiT OF UROLOGT' NE^ YORK HOSPITAL 

A NEW METHOD OF REPAIRING KIDNEY WOUNDS* 

OSUAIJ) SWWNETLO^’SLEY ^ iLD Pj\.C5^iOroCOt7JtTVE\ OlAIO BEIIOP A3 ILD Kn^ca 

I T hu lonf been koovn tbtt exteosl%T dotntc one woold wnp t parcel vith ribbon. NodTcrt 
tion to & kidney bu folkmed oephroton^ trfl] be mide bemn to report the functiotal 
iloat oi tbi* renal impairment can be altriD- cieocy foUoidnfi tbii type of kldiiey cfcaorc. 
uted to the pUang of autures tbroogh the kidney The** rtudw are now In prognaa and wID be re- 
trnue to obtain approxunatlcn of tlu edges of tbe ported in a tubaeqncnt paper u wcQ u faivetligt- 
inditop and at Ute nine time to control hmsor tiocta of tbe anatomical repair of tbe vtcodL 

rhage Sntans* tbo* placed mint neceaaarilv 

coenpre** the sesaeli aatjpfyinr the cortical and UiaxATUM 

medullary tubataocei of tbe kJdoey and thereby Tree nmbrotom} toj practiced for tbe fint 
produce an jachfrmta witb resultant oecrosia and time In iSio by Morris of England, vfao rejnorrJ 
■canbcstwcL a atooe from a poo-auppciating kidney Tbe pa 

Tbe pr e s en t paper Is a prcUmltsuy repeat of an tieot aemved and many suig eoos fa Eaffaad, 
e\perfasentaJ and dbicaf stody of tbe repair of America, and Germany fofknred ifoms eanm i r . 
kidne) rounds bj a aew method of cloaore The Among these pjoneen were Le Deofa and am- 
ctethw was first suggested by bir WUUam P dear m France Morris, Bruce Clark, Newteau, 
Piduach of Baltimore and New York Inapnvate andIHckInaon faEnelaod ReUey and Colks, of 
Interview and the author* wish to him credit Amenca lane] and KDemntel, fa GemBoy 
for the original idea. Rabbits were the first anh Each added to the methods etaplovwl. Tbe re 
mak used in the operations and the% vrmi tbe aearche* of TuflSer and tbe anafcuniial Bodies a 
purpose well in demoaatratfag that the procedure Broedel, Zondek, Alharran, Papin, Delhet, and 
waspractioiL The rabbit • kaditey k rather amaH blaopot led to modlikatiocu of tbe rtmksl 
and it was deemed advisable to nse larger animals oe^rotcan} loaskin. 

In the tubseqtmt favestigitk)OL Dogs were aob- Tbe \‘arhms methods of repairing nephrotmiy 
stituted in the second aeries of erperlmenta and wounds have been itodied and be Uidy 
tbev have proved to be entirely satisfactory mentioned. Monls did not use any sotores fa 

Before attempting tbe procedure upon a living merely Inserted a drain into tbe fadn ey 
htenmn subject It was carried out opon the Ud- pocked around iL Tuffier made tbo first 
neys of a cadaver and proved to be precdcaL mental suture of tbe kJdnev Csernv Poiier snd 
Thus fortified, the first opcratkin upon a human Le Dentu demonstrated >bat renal suture ^ 
being was perfonned before a dink d the Genito- practicahJe. Tuffier passed a needk threaded 
Urinary Section of the New York Academy of with No. 3 catgut into the meduDai) 

Medkinc on Febnauv 15 igjj Subaeqoently 4 of tbe kidney entlrdy throogb the ifaui, 
additional cases have bera openUod opoo. The* four to six suture pcanti fa tnk way at a cEsti^ 
earilCT cases are now cocipfctdy convdescent and of i couimeter one from another at the stirt fait 
cocopieteprotocoii axe indudei in the text of thb mdiatlag as they appronched the snrfsct. 
repc^ The 3 latter are too recent to be faciuded Israel Alharran, and Kelley all 
h« but as thk goes to press all are in entirely methods of aotare. Pappa not ooir sutured t« 
satjsfactoTT coDdition. kidney llseif but ma^ a \Tritahk pac ka g e 

The authors have modified the method fa ahEbt kidney by a heavy thread all arcran u, 

detalk as their eipeileuce has progreased, but both lenrthwke imd auw rk e . 
tbe original ptmd^ has remained unchanged Hngadach (Soter) passed a loog 
namely cloifag tbe kidney by tying broad ribboo needle through the thickest port of the 
gut around the injured part of tbe kidney Just as diyma ntmg a dixhie catgut Beneath the kx?» 
'TwPwirf ■iwt»aw/o— uSii 
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of these mattrea ttitcbes be Ued down a piece of 
fat (corre^ndlog to the tufta of a mattress) 

Kuemrad Jr , employed tamponage by mal 
mg a ti»ue of resorbable catgut thrradi which 
had great haanostatlc powers. It worked well on 
animals but has ne\-cr been used in human aur 
gcrj Rubaschow implanted the Dephrotom> 
wound with faida lata and fragments of muscle 
Cfamnata advised using fragments from the sacro- 
lumbar mass, but neither of them made dmtcal 
use of thar ideas Toseph has empIojTd this 
method on hunjan subjects. FederoH completed 
hamoetasis after suture of the renal wound by 
firing ostr the indsed cd^ stnps of picrirenal fat 
tskfp from the capsule. TschaJka and HHse and 
Armin (1913) all wrote on the subject of implanta 
tk»n of fatty tissue in closing nephrotomv wounds. 

EXPERmCNTAL OBSEBtATIOVS 

The suture roaterud designed expre*sl> for use 
m this experiment consists of flat ribbons of un- 
twisted gut, 45 to 65 centimeter! in length, to 
2 o ccntuncters m width and in thickness no more 
than that of fine nee paper Packed m alcohol m 
the usual type of catgut tube, it remains 

thoroughly pliable. TTiough It shows a tendency 
to dry rapidly when exposed to air, and when dry 
is DO longer adequate!) pUable, it may be readU) 
softened agam hy moistening with physiological 
taUne. In the anfmal experiments It has been used 
in bands one half the standard width that is ap> 
proximatel) o 8 centimeter but in the onerations 
on humans the full width has been used. It has 
in all instances been tied m the same manner as 
are ordinary types of catjpit the width of the 
material has not interfered with adequate knots, 
and the tape Itself has shown a tendency to twist 
only o\Tr a distance of about a centuneter imme 
diatel) adjacent to the knot. In no instance have 
we noted any^ tendency to slip on the part of the 
knot In vtiro cipcrimenls, conducted b> the 
manufacturers have indicated that the (ape is 
absorbable in 4 to 5 daj’s.* Up to the present tim e 
this has not b«n connnncd in our observations 
the tape ha* been found entirel) intact though of 
lesser tensQe strength at the end of 23 da)*!. 

In both rabbit and dog the ren^ p^de is 
relatively lon^ and because of t^ the kidney 
ma) be rcadil) maiauplalixed The exposure 
then can be limited to a tingle muscle splitting 
indsion approiimatelj 6 cenumeten in len^ 
through which the kidney is easily deU\rrabIc. 
The ipnroQch In both animals is retropentoneol 
in the dog there b a reflection of \’isceml perito- 

UiHtud Ceck, lac SorbMv avV ppfT JO la fiiahfific ■■ 
■wlHMnilT I to* BxiUml wd la Una npartent^ 


neiim on the anterior medial third of the kidnej 
whidi however, may be easily peeled ofl Witt 
moderate care therdore It is poasible m both 
animals to deliver the kidnc) completely, free of 
adjacent tissue and without mjur> to the pen 
toocum In the human cases, approach has been 
made through the usual lumbar route 
With the kidney completely exposed straps of 
kidnc) capsule each about o 5 centimeter m 
width are constructed on anterior and postenor 
surfaces at both upper and lower poles. If the 
flat surfaces of the kidney be visualized as divided 
m equal parts by a Ime drawn through the hilus, 
the straps would lie at a point approximate!) m 
the center of half The stra^ are produced 
by two parallel mdsions in the kidney capsule 
04 centimeter apart and about i o centimeter 
in length the intervenmg bridge of capsule Is 
stnpp^ awB) gently by undermining it with a 
damp The dir^on of these Incisions Is parallel 
to that of a line drawn from hQus to pot The 
actual length of the strap is deeded, of course, by 
the width of the tape to be used Through these 
straps at either pole is threaded a flat tape and the 
belly of the tape is looped beneath the pole the 
free ends, then meet across the lateral, convex 
border of the kidne) proper (Fig i) Having 
made these preparations for closure, nephrostomy 
indaion is made through the avascular line of 
Broedel either with the scalpel or by a strand of 
catguL A damp for grasping the calculus is 
thrust through into the jiclvis and when the 
stone has b«m removed the dosure can be com 
pleted A small piece of freshly cut fat is intro- 
duced Into the wound and the cut edges thor 
oughl) approximated b) t>Tng the free ends of the 
suture tape across the line of maskm To rlitm 
nate the chance of the suture slipping off the pole 
of the kidney the long ends of the sutures are then 
tied together In the event that thw does not 
entirely dose the wound or control the bleedmg 
a third tape, in the form of a figure of eigfaL i! 
placed beneath either pole and crossed and tied 
at the midpoint of the convex border immediately 
over the wound (Fig 2) In the human cases a 
■mall catheter has been left in the nephrostomy to 
dram the renal pelvis for 3 to 4 da)'B, The wound 
is then dosed m layers with plain catguL In the 
animals, all the wounds have been dc»ed without 
drainage in the humans, m addition to the cathc 
ter a Penrose sheath dnun in the renal fossa has 
been left for 4 to 6 days. 

In the animal experiments ether amcsthesia 
was empIo)Td. The 4 human cases ha\*e been 
done under spinal nov'ocain anesthesia the cus- 
tomary dosage has been 150 mOligrains. 
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THE DATA 

Id the pc ee cnt eerie*, the procedure hft* been 
cmmed out in i6 Imunce*. The fii*t group of 
opermtioai, which wu chicflj o< * IrkJ ntture 
wu dooe upon 6 rtbhlU. Ot thu group the Ant 
t nirrul died at the condusioQ of the operatloa. 
This was conxideTed an anmhetlc death tiocc 
there « as no other demon* tiable cause at antopay 
The second animal died at the end of 5 daNt, of 
pulrDonary consoUdatiocL The rcmaming aol 
mal* made rapid operative recoveries and re- 
mained m CTcelient health they showed no 
evidence of toxidty ate well ai^ all but one 
gained ibghtlj In weight They were stcrihced 
at the end of h, 16 ig and >3 dayi, respectively 
In Dooe was tbm evidence at any time of sup- 
puratioD m or urinary drainage fracn the wound. 

The second group represents operatiaoi upon 
t> dogs, \oung sriTfruls In food health ranglriff 
from 10 to 18 pounds in weight were used. All 
turvi\Td m good health except one which died of 
general sepai* cn the fourth day after operailocL 
\t the tune of writing, these animal* range from 
13 to 3g daya after operation. Ail anio^ but 
one have evidenced a pieriod of toifdty begtonlog 
OD the second dir after operauoo and extending 
through the fourth or hftn lo this perkd they 
hare been perfectly conscioui but disinclined to 
eat or play At the end of a week all hata been as 
active and playful and hava taken food a* well as 
prior to opmtktn. All the animals but ooe have, 
except for the period of toxicity maintained (hdr 
pre-op oa tna weight In none has iheie been 
suppuration lo or urinary drainage from (be 
wound In one there was a tmaH collection of 
clear icnnn in the subcutaneous layers of the In- 
axun. None of these animab bas yet been Moi- 
ficed Nephrotomr for removal of renal fwlmli 
with dosure by this niethod has been done lary 
recently m four human cases. One patient hu 
been dlscbaiged well the second b now convm 


LidMT srldentbr h the early ttat« U repair That **i 
no mdeot aecrotk of the renal tlsoe. 
oM blood was noted Id tha renal (oM. rartral dlfollee 
Kat tlhboot had taken plan and there vat dSliae pohM- 
aa^ eratoUdatkia. Cause of death pne u m Mila . 

d>watiev J. Anhnsl we bb e d 4 pouodi A left serdoot 
ctny was dooe January tt, igu TV asral dcwire UJi 
two cm rfhhoDs faBed to ipprvilmale the raid poetla 
th« wnond and a thhd ribbon was plarril to ciisc tUi ^ 
feet. Bleedaw had been taodqstely seven bat wateBUrdr 
controlled. Rec u Tety was oenplete and escasphcalea. 
Anliiwl wai MuHBced on the aloeteenlh day afto epos- 
tioo It then webbed jK pound* TbeUdseyauDn*] 
In tlse, thapa, and ctmRtleocy There wen nodenn 
perirenal adbealona The cut ribbon* were lo pkrs aadb- 
tact. Tbc sepluntaay woond was eellrefy healed eri- 
denctdenly by whluscar I mOEmeler wide Nserldaee 
of MCJuah of renal tissue was noted 

0/trmtUn 4. AjimaJ weffhed j ponsds A left oephnit 
oniy was done Taouary jt Then was aa asiwl de 

cf hmomace. Clossre was done with two fot 
Hmwnask was ersn^dete. Keemoy wts bdcod- 
pllcsted Animal was »criflctd on twenty taird day after 
operation. It then wefthed 5 pocndi Tha kidoey vti 
foesd In the BsnalpoaltJoHsorToundedby t maderaWsw 
of adhesions. Tbc fut ifbboes was intact aad b pfsee. 
Ths kidney was Bnemal is tlic. shape and ccnajstfsr y 
TV ttephrotoaiTwnKDd had healed. A small plecs sf sec- 
rock fat was stm prrseu at the mldpcilDt 

OVraUao 3 Axibnal wefj^icd 4H ponoda. A left 
neparolflsy was dome January 3 1933. There was iV 

ssmI smotmi ef hrmofTbacr Oosan an deaa ly tv* 
nt rfhhena, with csopleU h aiut s mh and stp e n kMl^ 
UacnnpQcUed re m eery f flowed Astaasl wt* aedfcTa 
«a (oortersih day after crpoatloe. Weichl wu IhesjM 
po un ds. Tbs Lk^My ao nmamded by medente sue 
slen* The rit r&bona wert b pbee asd Intact TV 
iwphreUawr had endrefy healed only vyhle renaii* 
armr ] mOhiaela wide and i cea ti me ter In levftk. TV 
bdney was ncinnal In slae. shape and c rwwVeve y 

O/waZlea d. AnlaisJ wrlfhed J pounds AleflsepaiW 

cany wts done Febraary 17 lOij. There wutkaa ^se- 
Itrea erf bletdlo( Two fut rtbooos were aari b aosPe 
Cofsplete bmoatasls and tp^uodraatk* weri ot *™**, 
UaconipScalrd recovery took place Anfcnal aa» AlMtu 
on sltteentJi pcattsoeratlTw day wVn wei*bt was 5 p"“ 
TV bdney was sjuTOuaded by moderats inasi^ad^ 

•Ions- Tha cut rfbboa* were la tart and tfl place. 

oey was aonBal in die, shape, and cooaVewey i* 
wound was coropietely Valed. 


loccnt and the latter two ore 00c week after 
operation and doing %*eiT well 

It has seemed advisable to include in thb re- 
port brief protocol* of the stodies to date. 

Ei/crimfiil i Oanrs «/ Ve^knUmj in JUMit 
Oftrt/in t Rl(ht nephrofooy Jtmiary *4, lUJ- 
Moderste bleeding tran kidney wound was adeqost^ 
cne trolled by cloao^ Rcapfraiory death occurred at cnes- 
pkrtkoo erf wrnnd clowore. Aotop^ hnitirn« vert nectOrw. 
Tba nwstbesk was the caoss of ocath. 

Oftrt/tfm s Animsl wr tc bed J pwinh K left nephrot 


Q fifth day Antopay showed a cooersted, sweOen 


ExffriMenl a CUnrt */ S e>Ar*l#*T i* D*v 
Ofo%Iitm r AahiwJ welched 18 poonth Istn p«^ 
neal exploration was done, and the p^timegm wts 
Throng a rrtroperftowa] expooore, a rkht neptro^^ 
was done rchcnaiy s IWJ. Thera was aodgste 

rVea. Two futribbooi were wed blVck*irt 4ff^ 

MU* and oasDoatash were aanplet*. _ 

was efreo whDe animal was oa tabl*. Anwsdwtlc rew^ 
wt* complete. Animal waa t«fc from lUnl to 
afta operatkei, bat was tuhseqaenUy aoemal It 
fioad lia odciaal wck^it, now w days tile «^*t*®*^ 
O/Wbfex * Animal wc^Vd 8)4 P«“* \ ^ 

Beporotony was dooe Febeatry 7 lOW- 

rhaca. Ctoiere arlth two cot rO**™ *•* r*?" 

tppitnfmatlon and h«mti*t*<4i were obtain^ 

modyth was admlnletered with animal op tahjfcR^ 

from tiwsthetk and operation wa* t»P*^ . t. -n 

period o< tcoddty olnwl was coaT^dcIy i*** 
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Flff, X i Lumbar IncUon exteotUng in*n Uwawl&rertebTaJ infieobUqaeJydcnrn 
into the (ola In «uch i manoer that It b under the branchea of the tvelfth lubcoita] 


nerve and over the braocbcf of the Ilio-LD 
cutting of the kwpi in the capcale of the k 
the bop thus loue. j, SboVi the tame 
4. Show! the rlbboQ anl paued through tl 
Udoey reedy to be tied 


rcspecta. hfodente amount of vtlght vai bit during fint 
> irceka. how days alter opcratbtL eight to pouo^ 
0ffT4Jt*nj Anlr^ wdgbra 15 pounda. Left nrahrot 
oray wai done Febmaiy 9 efcctro-cutUng toatm* 

meot being ued. llrnvoTThtge waa briik. Qonrrs with 
three gat ribbooa was done, complete aPproxlmatba and 
hgTTwwtaih, llmodennodrili waa aominlitered while 
animal waa on taUe. Anrathctic recm'cry waa aatlafactoiy 
Fobd of tcnddty hated frota tccood to aixlh day after 
operatba. TberWttr waa quite normal malW' 

taloed origina] weight, how jadayi after opetill^ 


guloal and Qiohypowtrlc a Sbowa the 
Idoey atxl drawing tM ribbon gut thruu^ 
■ort of loop made 00 the opposite aloe, 
te loopa on each aide of both polea of the 


Ofmiicn 4 Animal weighed 17K pounda. A right 
nephrotoeny waa done February 16 ipjj- Thm waa 
marked hjcmorrhage. The wound waa ebeed by three gut 
rlbboQi, with complete appreoimatbo and betnoataaia. 
flypodennodjffa vaa given while animal waa on table. 
Satisfactory an«thetic recovery ensued. The period of 
toiidtv luted from the third to the aeventh ^y after 
operatbu thereafter nonnaL Animal mahi tains lu orlgl 
ittl weight It U DOW i$ diya after operation. 

OftraJlms Animal weighed 10 pounda. Arigbtneph* 
fotiBiiy waa done Febnury at rjijj. There waa moderate 



498 


SURGER\ GYNECOLOGY AND OBSTETRICS 


bkedisc Tbe«cniDdv««diXdw{tLt«OKatrQ)bani,«Uli 
axipkte appnxlmilha tad bnmOLik. Hjpodn 
skcIttm *u done vhDe aiihnt] mi oq lb* tibfe. Satl*- 
(tcuiV&nJe*tWtb:rKDr«i7cMB«iL ww ertrifiirij 

tmic ce tiie &rU diy Airtap^r ibmcd coppan 

Uoc ureJrisc rct»i fom tud ndncy Uec Mpbn>t 

UBTj mduoti cpptn ud dmnir^ rmboeiiilk^mnd 

U pUct, DO prritodltiii 4iid luneitidil Ujm (4 iadilon 
fm of tettuormtocy rc*cth» Cir«c of wmi irpib. 

d AaimmJ vdKbcd ij poiiadi Meftocpbrot 
only ii,u dcna I ebreiry jj, pj^ Tbm wu anbmlc 
bkrdifif Gonrc m oom tub two fnt rlbljcntL Com 
pfote i p^j T oUiJ ulJon lod hamtua *>■■ iccoorpGsbtd. 
UTpodfi uj otl T iti TU adaunklmd «Kh lb« ■nwFul oo tW 
lulc Rccovoy tram opermtioA wu ntlltkCtiKy Period 
of toiiotjr bitnj tram moad to mth day tfleT opentioo. 
mbacqunuly Donial Animal malntilra tti oriffliiu 
«ri(bt It a oerv j diya after opentloiL 

EsPfrimeJit j. Chtkrt e] H*phrtsi*mj f»r Rrmtl 
CtUlliKS 

Q^SK t Tbc paltrnt h a mamrd aalnmiao, 40 yrua <4 
aA w bo p rocD trd baurifeompbramf erf pain m the back 
of 4 enoDtbi duratioD. Occt bratber wu knon t have 
wifiirrad mal colitt otbrtviie tbe UneOy binary wu tmie- 
rant. The hmoeente illn»«« dated back 1 year to Ibe 
ociaet of palalem braaturla, ike oiuae for which au Mt 
determloed dtbtr at cy*tetcof>7 or at fuprtpo^ nplen- 
tioQ Li tbe 4 mentJa pnrr to tdintiriewi tM patkot had 
hadrvpeated ttackaof kftn^coikat lotervaiiof boot 
t week luslai ttieka b*d bca aaSered on the n^t fUe 
for i noQtha On to the brapattl, patkst wu 

free of pain and the KeonlphyscalnuuDatioB wuqullo 
aeiatirt oetpt for tlifbc rciidul conorertebraf teoder 
Den 'Hm srtae wu tortiid and of 00 qiectk melty 
albumlB aoee, Pt(v aooe, bat tbe tedimeat cvnrd 100 
kucDCyls altb ^oap* aod ij rr^recytea per bl^ 
power QeU Tba Kimc tm and \\aM0taann rearboiia 

ora b<Xb Dept/^a Vtalysb id the Mood chemlaliy 
kbowrd a urea utrafci of 17 mtUlaraist per cent a 
aoxar of g Dnlti(rastf per 00 com centlnMaa. Tbe 
total excreUoa of pbmofaiaipboarpfatbaMB amoualed to jS 
percent in 1 < bociri. Lynoacopy drtaocairated a cbrattl 
caQy mirctrd bladder wnbowt rendual arine a^l rra^y 
bloody nMomraa fram both eiTtatm. Pyekicra^y &im- 
atnt^ mnltlp te renal alnfa m tbe rl^t aadaUt^e hn- 
pacted ralcoliB In tba lower tldrd of tbe left trretrr 

On December rS, a laft ttreteratociy wu dim foe tba 
rrtDDval of that atone Tbe c^ieTatlre aod coetraieacewt 
reem ery wu nnremarkahie except for as Intemirrcst aob- 
owtaocoQi baceat of tbe woood at tbe alte of draliuci. 
Dtirln* tbe 6 weekf* Intcrrml b rtaeeii fim aod lecood pro- 
cedorea, tba blood urea altrcym fell from ft to S nDU- 
crut* per cent, tbe axeretkm teat wUb ptUbaMo wu m- 
creaaed from j3 to 41 per ceat. DfrUed fartctlonal trat 
done I daya befera tba leciind peneedure letanted 1 per 

eatof tbedyaoa tbar^btandiperceotcm tbeleftln iH 
baora after ap^xaraoce tlma of 4 mbntea and 4 olnatea 
remcctirely 

Rifbt nepfaroatomy for remoeal of the calnE wu deoe 
February ic Inrat^ala wu prorlded by ajJital 

nomodn. After cntnpletr eracoatka cf the atonea, a N<x 
18F catbetrrwu He in the kidney pelria and tbe orpkr» 
tomy wennd doaed after tbe maarwr draofbed Tba 
two rmt rfbboei were njfBciePt to preelde adeqmte ap- 
proxlaMtkn cf tba cut mrlacea and Ukeaba to rnatJlfh 
coapkta ba'mataali Tlx kkber wu retort to Ita 
poahioe and lapported by a Demme nephropexy Tbm 
wu no opcratlTa tboek aM tbe padent wu r etu i ij e d to hk 


room In erccOest condllocL. There «u Mood tmcnjislBe 
draltdof tbrouxh tba cstbetrr foe 35 beina after aU:h k 
became diai and the catheter wu removed at tbe tul cf 
40 bonra For tbe firat 5 daya, patleat ran a fever iklck 
reactxd 10a A d e m ta on two nofarioca, darina tkb period 
the patient wucH a IfaJTy lode Tbere wu oaJy iG|ht £>- 
tom i o n Tcferalie to tbe kidney allbaach tbm au fctr- 
atderahfe paxtopeTatire cHfteation that reipowdrd "fl y 
alutabhly to ■aoal BMJurca The rmraar diala to (be 
rroufciMa au removed on tbe iklh dar and on IW next, 
after a moderate rieralkie of tempera la re aMbnriaaeoai 
abvceaa wu openrd and tbe woand iniyalrd by tbe Carrri- 
DfUn netbod. Pallrat became afcbrik on tu alnh day 
and tbe Carrel tabea wme r e more d eo the tarlfth pMt 
operatKeday rmn thk poist onward tbe wooad fraso- 
laied rapidly and then wu no evidence of srlaaiy kiia^ 
ralletu wu np la a chair oe the ilcteeoth day aAer ckiv 
ihm A dlvhM renal fanctioa teat for CDoipadm ith ih* 
fweopmtive Indlap au done cai tbs taraty-eitbtb dfj 
and rrtnrard 14 per cent of tbe dyo oo Ht and ag per ceU 
00 right In j boom after latrawaaalar kjectioo. Tlov 
after patient wu up and ahoat ward free of crranliEafi 
Catt 1 Tbe pabrat b a married Amakan male ef xj 
yearn, who coraphdard c 4 pals In tbs tsmbar regiaa cf S 
DMOtbe’ d uration. Sh yean prior to adadmicA patlm t imdcr 
aent a right anterostomy toe lemoral of calcabn and loh- 
aeqaently drainage ef a perivphritic abaresa Dadag Je 
) moaUtt hsmrdiaicly prior to tbe preaent iilrihika. thi 
patnt bad cipexienrea ibrer attacu of low back ptb i>- 
•odated with urinary freqncacy dywna, tad pabi tr- 
frmd to Lbs hlMldrr than wu no groH knutim. Ibr 

C tien t bad hk rwW Kfiord k emtas t mkka! paU is the 
t flank dsTOR tbe Bjae period. The and pmcaJ a 
anlnatieDnaaBsrtaarksblr l^bonlarrananibiboitd 
tbe orlne to be rioody and add la rraetke aiUi 1 iprctfc 
gravity of I et0, ibera wu ae aftutaln er ngar, tad the 
tedbnat dwea many whhe ceOa In dena^ Tb* blood 
Mgar wu Oq mlCIlgruu per too cnbfc centbaetta. the 
blood Ores tJlrcwim wu 17 mHUgrama per RSt and the 
total pfaowteilpbowqdubaidn rv ^ ioB wU 79 per ceri 
la iM boora. Cyxlofcopy revealed aa b/rctw tfadir 
wftbovit retidsal arise abided fuacllooaj t**t irturoed 8 
per rent ef the dye on Ibe ritit and A percml ow the left 
over a period of to mlanira after an appeaianct tbne cf 4 
mhmtea oo both ildci. r^iowrapby aemoettrated a » 

brgrdieftkldnMCcnlaiamKalajgstragboncalnihi lu 

a amallcT Hnoe triac la the pefrk. . ,, 

OcMarcbi aleflnephratoaiyovcTlbelofcrpobcftte 
Udaey wu dofx and tbe ctlculi removed. A bo. lOF 
oubetrr wu Ht In Ux renal pelvli tnd tbe nephmeti*/ 
dosed wiib a sinfte Oat gut rlbbcBi. Thie cuuipHdy ijr 
prwdmatrd tbe werfarra 0/ tbe aowad and cootroOnl IM 
wrmofThageftpiallyMwdL TlxtidDrTwuiaTicerieoW 
a Derehjg nephropery ■’><1 tbe wound cloved la 

ptalncatfut ftera nnglerenros* drain had beta Hi 
imalfoasa. TVre wu no opera the ibock and pat» 

l e t un x d to hi* rooea la good coerfitkia. Far tbe fa* P 
bcsns, the patient had asuied frbrUs trartioo isx*^ 
to* to 104-1 degree* 1 oa tbe fir« aflcpp ^ with ^ 
feorile reactioQ, patient became nurtly dHmdw a*° 

req ui re d gaHricUvtge ami cacmata for triH Fmai _*<w 
sdrafslUmd parmteraDy Drainage throoiA the aepaw 
tofoytabewu blood tinged for i days, twlcwtbetrantf 
begumbaw on the irCDodday Ihl* tubs *w Irriptrtl^ 

daily a nil wfatioA of urinary antiseptic ant D ItireuW 
©a the ekthtb day After tbe ffth day the pa^'ivtW 

algst remained coutasUY althla noetnal Braiti, aao » 
biH BO sublecthre conplalaU , ..u. 

At Us tlnxof wTilli«lt to *i dira dace r^tlca 

patleat to enmpktely mttofactcmly coov»)e»:«t ** 
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3 T $bov« the lodiioaof thekldneycortczaJiTQcBmderi line, llwribboii 
icat la pUce. i Sbcm resacral o{ tU^Qra CElcohu Irom the kkiaej ^ Sbon 

the »inooth tjHat icroas of the t«T> nbboni, f«t heviiiz bees pUcea In the lacttlocL 
^ Sbon the trlng of the hnse cods of the catgot together holding it hmlr in poci- 
Uon. S ‘fjT Soov the pUdng and tvfng of catgut in lach a manner that the middle 
of thelncirioti H drawn tightlr together 

Note. — TUs method bu alreadj been modified In mch a manner that the knots 
are tied on the sorface of the kidoer away from the cut so that the deposit of torinaiy 
salts on the knot wiD not ocenr Ittsalsocnstomaiy todraln the pelvis of the kldncT- 
for a day or two with a tube drain. 


no subjective complaints, whatsoever The urinary drain- 
age ceased on the twelfth day snd the wound has closed 
ripsdly 

Cuu i and 4. Nephrostoray for renal calroU was done 
7 days bdore wrilfnc this artl^ with satisfactory imme 
dlsle operative rccDT cr y 

Cases Nephrostomy was done for drainage of hydro- 
nephrosis, with sathfactory operatl^-c re co r cr y Coo^rfeto 
protocol win be presented later 


The foregoing facts hA\'e dcraoastnited that a 
t\-pc of closure of Ucli>e> wounds designed to 
eliminate the through and through suture Is pos- 
sible It has been shown that an absorbable gut 
suture nrstcrial which Is flat and broad like a rib- 
bon can be so placed about the kidney as ade 
qoatel) to apjwQT l mate the cut surfaces of a 
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wphrotomy inciskia md to aDotrol all bleeding 
coroplrtely In the fint loftaoce of u operation* 
perfoemea otperimentaHy In manner ^ ani 
havT Qved In good health up to a peiod of 
6 wwt*. Of the 3 death*, ooc fa directly attrib- 
utable to lault> aM InJpericrt cloaore of the kld- 
r»ey and the t remaining were reiokant upon 
factor* not referable direcuy to the t^pe of opera 
tive procedure. The 5 human caae* have all 
recovered admirably weR Of the ipecnneiu 
obaerred at autopiy after Intervala up to *3 da)*, 
there ha* been but one example of irrqjerfect 
mg and that repreicnted ooe m whld too large 
a pad of hemostatic fat bad been added. In ^ 
instance* the suture* 1)4%% been In place and In- 
tact IhcK points emphasue that the procedure 
fa not only poaaHide but that it fa (>enmnent u) it* 
effect and that the rcfult of ami procedure la 
compatible with life. 

Srand examination of the ipeomens removed 
at autopsy demonstrate that re^ wound* dosed 
after thn manner heal In an entirely witfafacfory 
wav with a minimum of reaction *1 fax as can be 
noted on groM examinatioo. There fa no groaa 
alteration of she or corafateon In the speamert 

In the third place, a descripuoa of the practical 
appfacacioG of the technique hi* been onered. 

Qute aware that the actual evaluation of the 
nKUwd depends upon the functional result b the 
kidney anusnted, the present paper present* only 
such facts a* have been noted to date It fa pro- 
posed to expand the experiment to Indude a de- 
tailed report of the effect of the procedure on the 
functioial activity of the organ. Furthe im ore 
we are also aware that no miaciacoplc study of the 
resulting tear it offered In this report- These are 
in progreit and reports are forthcoming 

It h^ been noted that the suture material, 
though abaorbable vitro In 4 to 5 day*, has been 
fonna unabsorbed at the end of periods up to 13 
day*. Since the material is noD-chromidxed, this 
fact strongly soggests that the nephrotomr 
ntrandi are tigbt^^ closed and do not leak. If 
there had been a ee pi ge, the plain gut would cer 
tainly have been absorbed in an interval of t^ 
Icng^ Further the durabihty of the mw terUI 
offers confidmcf that an adequate sttp- 

pwrtlng structure fa afferded until such a ume a* 
the healing wound has gained its own strength. 

At the outset of the experiment, there was some 
doubt In our minds as to whether there would be 
safiident strength In the strap* of kidney apsule 
adequately to support the gut ribbooi and to 
keep It ttfely from slipping over the poles of the 
kidney It fa to be ootrt) that In *11 the autop^ 
spedmen* the straps have been entirely Intact 


The uae of fat aa a hemostatic adjuna has been 
entirely aatfafactosy In our cipenmenti. In sub- 
sequent experiments it fa proposed to cmpaie Its 
effioency iHth that of bits of musde. 

The regnlarity of the sppesuance and durxtkm 
of the poiod of toxidty suggests that during thk 
interval there is an inadequate eHminabco ou the 
part of the kidney The prompt and coenplcte 
return to normal thereafter similarly suxgests 
that this phenomenon fa temporaiy and probably 
dependent upon local cedema within the tidcey 
proper The absence of infectkm and urinary draio- 
age OTH* again supports the point of view that the 
erasure of uie renu wound fa complete and penna 
Dent. 

CONdDSOW* 

I Flat ribbon gut con be used s o cce wfnlly for 
the puroooo of dcSiDg wtnmds in the kidney or 
tex without i n w riiiig a needle or suture thnn^ 
the kidney substance. 

a A wound b any p*rt of the kidney certa 
may be lepoiied bj ibfa method. The ribbon fut 
con be befd b the proper location by mans cf 
small loop* of the ffbnnts capsule. 


Hbtoblaaiic Ttartbs present about tbe site of the 
woond. 

4. Closure of a woend b the Iddaey certex by 
this method fa an acceptable surglad procedae 
because first, It provide* adequate apyr rrrlm a hn o 
and, second since it roulU b satisfactory am 
repair of HHne y. and, third, bemuse 
It fa compatible with life ana health. 

5 It would seem that the princ^ inrol^ 
cow afao be appded to the dcaure of wounds £f 
the spleen and liver 

Us «n wish to wprm their tiinki to Di. JUlpi 0- 

Clock /or his 10*07 heJiSnl sufiestion*. _ 

•H)* MiU»n trt tratefol to PiofoM Q«o y J, 

•ad Di J E. S*«t, U the Det»it»eat fd Swrtol 
•eweh, who have b*«» Idnd to tflewiDf ■* ™ * 

of •!] «/ the ftdHbM of the depsrtneoL 
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BENIGN TUMORS OF THE SMALL INTESTINE 

Report of Twenty Focni Cases 

FRED W RANKIN KLD F^CXS. R«=E»m, ilnorootA 
DWWni of Sefcrr TW Ukyo CSidc 

CECIL E. NEVk'ELL, UJ) Roc«t*Ta MonreictTA 

FcOovl Sorfcry TVIU> Fouduloe 


R ECENTL'i at The Mayo aimc, within a 
penod o{ 9 months, 6 petienta came lo 
operation at which tune m each case a 
benign tumor of the <pniil bowel was found to be 
the cause of the symptom*. This aroused our 
mterest, for it Is a um\'eraal opmion that au) type 
of neoplasm Is rarely encountered m the small 
mtestlne. In 1919 Judd noted this rarity In his 
report of the cases of cardnoma of the small bowd 
in which operation was performed at the dime. 
Rankin and Mayo In 1930 brought the report up 
to date A comparatiw study of the bemgn 
tumors, we felt, would be Instructhe. 

UATERUL 

Onl> in which a primary benign tumor 
was removed from the small mtestlne at operation 
and was proved to be neoplastic b> microacopK 
examination of either fresh or hxed tissue are in 
eluded m this report For thu reason we have 
omitted such cases as those of accessory pan 
creatic rest, carcmold or argcntafhnc tumor 
aberrant endometrial implant or eodometrioais 
retention or degenerative c>*st, foreign body 
tumefaction hjematoma secondary Inflammatory 
polyp and polypeds, pedunculate tumor of the 
stomach prolapsing through the pylorus, and 
tumor of the fleoaecal vtdve and Meckel s diver 
ticulum The tumors of the mesentery hav e been 
recently reported bj Rankin and Major 
Thlrlj frv*e cases form the basis of this studj 
11 of whkh have previously been reported in 
i9jr Carman pre^ted a hrmangioroa of the 
duodenum. Camp reported a mj-oroa of the 
duodenum m 1924 Balfour and Henderson m 
1929 reviewed the benign tumors of the duode 
num and added 4 cases. Comforts extensive 
sludv of submucous hpoma in 1931 contained i 
case found at operation Later In the tame jear 
\\ cUbrock described the second lipoma. In 1932 
Larson reported a roj-jofibroma ol the Ueum and 
Dlron and Steward, 2 lriom>emata of the 
jejunum Twent) four cases, not previou5i> re- 
ported, ore brleflj summarized (Table I) and thus 
added to the literature. Henceforward when wc 
speak of ‘ this scries and when we give ftatlstical 


data in the text, we will be conaidenng the In 
dusivc senes of 35 cases 

INCIDENCE 

At the lum of the century Hciutaui was able 
to collect reports from the literature of only 50 
authentic cases of benign tumor of both the small 
and large Intestine In 1917 King found reports 
of 1 19 only 47 of which were m the small m 
testme. Golden, in 1928 after a complete review 
of the literature, found onlv 17 reports of cases of 
non malignant tumor of the duodenum WDlis, 
in 1920 Ttviewed the records of both the Boston 
City Hospital and the Massachusetts General 
Hospital and discovered records of 19 benign 
tumors In 7,492 reports of necropsv Raiford 
(17 18), in a recent report Qted 37 bemgn tumors 
of the cTLftU Intestine in 1 1 500 postmortem 
examinations, and was able to add 13 from the 
material In the department of surgiad pathology 
at Johns Hopkins Hcnqnlal which Included 
45 000 surgical spedmens. 

The 35 cases m this senes comprise the total 
number of benign tumors of the small Intestine 
In the file* of The Mavo Clmic which fulfilled the 
previously raentlonea requirementa, whereas to 
dale 60 patients have b^ found to have prb 
roaty caranomala of the small intestine. 

rnoLOOY 

The etiology of cours.e, is unknown. Just why 
the small intestme is relatively tree from neoplai- 
licmvaskni I* likewise unsettled. That there is no 
significant predilection for either sex is illustrated 
by the fact that 10 patients of our series were 
males and 16 fanalca. All were of the white race 
which IS roughly In accord with the admissions. 

Benim tumors occur anx»ng younger persons 
more often than do malignant tumors, Theav’crage 
a« of patients In the present scries was 38 VTars 
whereas it was 47>i year* m the senes with car 
dnoma The youngest patient was r4 ycara of 
age the oldest 70 Almost 50 per cent of the 
paUenU were between 30 and 40 vears of age. 

No etiological factor was discovered in a study 
of nationality, residence, occupation, or habits 
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Fit 1 Cue s TrpKiJ potyp of tW 

lima coccpQKd of emu (b«is < X i$> 


That 5 partDU d 4 patkiict died trom cardooma 
is tut cofttkiercd lignificant. 

AITEWXA 

Menomala occunrd in ii oi the cases. 
Thcj acre linrie ra 9 cases irul mult^e in t 
The} wet^ sea^ m 1 case and pedooculaled In 
10. AH *rre intfalumintl They varied from j 
rafllimcters to 5 centimeters In lugeit diameter 
Wstriboticci was thronrhout the eotiro small 
bosrd s were found In the doodenum 3 In the 
jejunum and a li\ the ileum. Of the n adeno- 
mata^ 9 srere oeTl\Td from mucous ^nds (Flj, 
i) wbCTcas 1 of those found In the duodenum 
aroee from Bnmocr s gtaods (Fir s) One 
adcnomx fn the duodenum was uk cause of 
severe gastro-inteslinal hcmorrhige. One polvp 
in the Jejnnam snd s in the Oenm cansed intos- 


In the piroent series, mytxna occurred with the 
asme frequency as adenoma. All were sinrie 
tomora, a^ ixme was pedunculated. Six of tne 
1: myomata were intrilomlnal whereas 5 were 
actrafumhol. The smallest srai 3 mUliiaeten la 
latseit diameter whereas the lar^t measured 6 



Fit.} Case so. Adnecesof BrsaHr’*|iuidi(X >l) 


ceotimelers. Sli were in the duodenum 4t » 
jejunum and J sru stated merely si befaif In 
tmdl iDlestlne Smooth musde ctOi were 
outstaodiQg clement of sJl of them. Two d the 
m}'oinata were ulcerated In both Instances they 
were situated m the doodenum and gave ri* to 
severe gaitro-lntestinal lucmorrhsgc. 

neioiiA 

Fibromata ecre noted in 6 cases of oor serie*. 
In each Instance thej ocemred u a ringie tu^ 
Two of them were pedunculated and faitfiluni ™ 
the rernainder were extiahimlnil, > being *•“ 
and 1 pedunculated. In largest diameter 
varied irom 2 mfllimeters to 10 ceotlmet CT 
were in the teiunom, i at the jejtmo-neic JuneWe 
1 la the Ociim, and i was lUted to be Poriy p 
the small mtestiae. Hlstoksically 

apurefibrocoa the remainder of the groww 

dther DDdergooe myiooatotis ‘thajige, bad 
come hyaHnSed oc calcified to laeh 
It was unpoadble to detennlns whether the 
toceusts was that of myonB or ,1- 

both Instances In which the positum ■ 
tinmc was Intral umina l, the fibromata cs 
Intussuaceptlon. 
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TABLE L— SUiniARY OF TWENTY FOUR CASKS OF BENIGN TUMOR OF THE SMALL INTESTINE, 
not reported BEK)RE 
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Ftf ^ PtdaAcokl«d llpomi of the cmtll b(nr«I (kctittl 
tm) (Cue reported by UeQbn^) 


LIPOMA 

Only 2 lipomAtA were foimd In tbe prcscDt 
•erks. Reporti of oibert tend to tbow U«kt two- 
ebjy they ftro of more common occuTrroce mui 
llu* denote*. MorphcJogHTilly both vrre tcrfl 
>'ellow Intraluimmu turnon. Ooe wu a icoall 
Mtfile lipoma of the Qeum wbemu the other 
(Fig 3) wu a pedtmculated lanwr 3 5 bjr » eb) 

3 I centlsKten, in various dbjneten Hb> 
tdogkally they membkd any oonnai fattv da* 
Boe. The pedgpcolated lipoma bad caused Intos* 
suscepiioo. 

B ABJa TYPES 

Two hemangiomata ocrorred In otxr eenca. 
Both were Ks^e and Intml nmlnfll, and both 
were situated In the duodenum. One was 4-5 
centimetei*, whfle the other was S centnncters in 
largest dtameter HlstoJogicany they were com- 
p ca ed of loose coooective tissue stroma embody 
mg blood spaces ai>d channels of varying sise 
One had ulcerated and given rise to s ev ere gastm- 
Inteatliial bmoniage wbereu the other almost 
oedoded the doodenam, giving nse to svmptoms 
of obstmctlocu 

Only I cyst wu found which coold be c£»- 
tldoed necgilutic. This wu a dmpie, subcnocoos, 
multDocular cystadeDoma s ceotimeters in dl* 
ametcr occurring In the duodenum. Its Jhdng 
membrane wu emposed of cnboldal epltheUu 
cells. 

In I case there were three intramural adeno- 
rnyomata of the dista] part of the Oeum, ranging 
fa diameter from i s to s $ centimetera. Tliey 
were so grouped together that they caused partial 
ohstroctfocL Their structure wu typical 

Broders cootendi that fibrous tissue, wherever 
It exists In the body may be the scat of origm of 
cartilaginoas or bony tumors. If this is true the 
tubsaous ostcochondrofnata In Case 15 (Fig 4) 


were primarv tomori of the BnalJ bowel, ahhough 
no similar case reported in the literature has ctsne 
to our atlentkcL 


miPToua 


In 18 cases certain nroptocis were presat 
referable to the tumon fou^ at operatkiL In 
the remaining 17 cases, the tumon were foead 
loddcntaJly in the couiae of intra-abdccninaJ 
(mcratiocs. The following observatiooi art 
therefore, limited to the former gmtip of rwt. 

The chsef complaint in all but i case was lef 
erable to the abdomen. In 8 cases it wu ah- 
docnhial pab is 3 each, stomich tmnble and 
bematemesis b 1 palpable tumor and b i case 
mdena. The chief concern of the pabent b Case 
7 who wu found to hare both pernkioas ancisia 
and a c\'Stadei}oau wu ancmlx 

In duration the f^^^pto^ns vaned from * 
months to 35 \eari, averagbg 8 years, srhertts 
for the series of camnoma it avera^ 14 montfaL 
It wu surprising to find that lymptooa were 
cMenlial^ thoae M the eri s ttog compUcstVci. 
ObstnjetTOo b coe fonn or another occurred in 50 
per cent of the c^ses b which there were lyuip- 
toms. la iwo-ihirds of the cue* with oUtruetke 


•ytapicm* were caused bybtiaiusetpticsi,wher«* 
to the remainder they were doe to mo raclimrc t 
of the growth cm the lamoL Half of the tvaAS 
wbkh caused totussuscepikm were found la the 
kjunum and half to the Demn. The ohstnrtkci 
from btussiactpUoo wu imially amte, complett. 
and intermittent, although obviously fa the 
chronic fom It wu only partial * 11 * *>™Pf** 
to all cases of totOBusoptico were strikfagiT 

aunflar Mo*l patients had had good health ontu 

the dramatic ooset of a terrific, stabbing aaaip- 
Uke pain, usually described u being to the ^ 
of the and not Infrequently doutJ^ 

iho patient up. In some cue* a cathartic ^ 
llated the attack. Practically all patients ^ 
scribed a knot or lump havii* fciined fat* 
abdomen. Nausea, extreme \'oimtfag, dhtenoA 
gurgitog ristipatioo, and fever foDcmed, 
was finally obtabed by massage of the luntt 
pasmgc of gas or fjeces, apphcatloQ of heat, or art* 
mtoistiatioD of opiate*. . 

The obotruction due to enci mchmep t 00 tW 
lumen by the tumor was always facemfiefa. *0° 


mually both procresBve and chronic SyW*** 
tacked the shirply defbed, Intermittent cairs 
teristki of Intussusception. The * 1 ™?*** 
of longer duration and the onset was 
Tlje patient* had not had good health prOT to 
first attack of obstruction. Conitipatkn ^ w 

since set b and todkeftkn, often cif ™ . 

type espectLlly In the presence of duoomeJ 
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tumor*, had made Its appcaraiK*, bat, icxmer or 
later, abdominal cramps and obstipation, with 
or mthout vomiting dn*eloped 

Gross hjcmorrha^ occurred m 4 of the 1 8 cases 
tbt tumor in each instance was in the duodenum. 

It was gastric m i case intestinal m i and both 
gastnc and mtatmal in 2 cases. The lymptoms 
were typical of descriptions in textbook* m each 

^^is intcreating that 2 patients complained of 
notiuDg except 3 ie palp^le tumor within the 
abdomen. Both of tumors were lar^ extra 
luminal growths yet th^ were just beginning to 
encroach on the lumen 01 the bo^ 

CENEEAL EXAMINATION 

In 2 case s during attacks of obstruction caused 
b> factors other than intussusception phj-sical 
examination revealed abdominal distention and 
ngidity and In 1 case each, ^'is^ble peristalsis and 
borborygmus. A sausage-shaped mass was noted 
ln4of the6casesofmtu9Suaception, Between or 
just following attacks of ohstructuxL residual 
tendanesa was elloted m 5 case*, and evidcDcc 
of recent loss of weight was visible In 4. The weak 
ness and am^mia were noticeable In 2 of the 4 
cases of haemorrhage. The tumor waa definitely 
palpable m three instances, 

PIACNOSIS 

Roent^ological examination offer* the only 
mean* otjKm live pre-operative dUmosis of benign 
tumors of the small Intestine, and oe^Ue the fact 
that Water*, m 1930, was able to find m the 
literature only 3 instances in which roentgenologi- 
cal diagnosis been made of such a condition. 
In the present scries the rocntgenolc^t reported 
benign tumors of the duodenum in 5 cases, and of 
the Scum m i case. 

The extensive review* on mtussusception of 
Eliot and Corscaden Watts Willis and others 
(la, IS, 16) demonstrate that the greatest single 
cause of intussusception of adults is a bemgn 
tumor in the small bowel In the present scries 
intimuscepUoO occurred m 17 per cent of the 
total Bcrie* and m 33 per cent of the cases m which 
there were symptom*, whereas In Rankin and 
Maj-o* sena of 55 cases of caremoma of the 
unaU bowel it occurred onl> twice (3 6 per cent) 
It is, therefore safe to asiume the presence of a 
benign tumor, if Intussuiceptlon b found ^ect 
ing an adult 

In the 10 cases of duodenal tumor a diagnosi* 
of duodenal ulcer was made in 4 and an asso- 
ciated ulcer was found In a of them. However, 
the ivmptomi that led to a diagnosis of ulcer were 



Fig 4. Cue 15 Seeded £rvm the OfteocbnodrcMB* 0! 
tJte daiU jn t est loe , deffloutntiag both bone and cartlhge 
ta the tune mtcroecoplc held (XiiO 


probabty caused by tumor m the a others. In i 
case a tentative diagnosl* of chronic appendicitis 
was made, and In another, a riiw gnfwls of Meckel s 
diverticulum- It is inalroctive to note that the 
tumor m Case 8 was thought to be a pedunculated 
fibromyoma of the uterus. 

Four patients had undergone irrelevant mtra 
abdominal operations before admission without 
relief of symptoms. Hicse operations consisted 
of appcndectomj m 2 cases cholecystectomy m i 
and myomectomy m i 

TBCATMENT 

Eitralumlnal tumors unless of such siac that 
their removal endangered the Wood supply to the 
intestine were either shelled out or dissected 
usually without cutting the mucous membrane. 
This was done in 6 case*. Small Intralurmnal 
tumors were removed by an elUpUcal tnosiem oi 
the uitesUnal wall, the tumor being Included in 
the ellipse Thu applied also to pedunculated 
intraluminal tumors m which the attachment of 
the pedicle wa* definitely detenmned by palpa 
Uon Or by noting umbflicatioiL If the attachment 
could not be determined, or if the base of the 
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pedkle tu Urge, an Indikn waa made apposite 
the tomor the pedkle wms damped and Unted, 
or mtured and the tnroor wai eicUed larger 
Intiamoral tumoea were removed by maWtng a 
atrargfat Inatloo and enudeatlng the growths. In 
a maiority of cases, inasona were dosed trans- 
\Tficly to Increase the tixe of the lumm. One at 
these methods of eacifioa was empIojTd in 19 
In 10 case* %Try Urge tumoei ta\'oIving 
the wall of the intestine, thickened bowd that had 
tmdcrgooe repeated ln\agInabao or bcrwel that 
had become gangrenotis from Intossasceptktn, 
was resected with the tomor and lobseqnetit 


anastomosis was resorted to. 

The entire series of 35 pallenU underwent 
operatloQ without a death and all were dlsmisacd 
in satisfactory conditicm FoUow up data were 
received m L4 of the 18 cases In whlcn there were 
iMnptoms. The Interval after opcratlou varied 
from iK mootba to r8 yeara. Eight patients re- 
ported perfect results, 5 had minor Iridevant 
complaints, whereas ooe re pott ed pain charac 
tchsllc of ulcer nausea, and ooe attack of locon- 
Bderable hfematemesk This lost patient was 
one of the two who had both an ulcer and a tumor 
of the duDdenom. She was advised concerning 
diet for ulcer and we have received no farther 
cnmpUInts. 


Thirty five cases of true primary benig n 
tumor of the small Lntestme are reviewed. Eleven 
have previoaily been reported, the remainder are 
bnefiv summariad thus adding 14 cases to the 
literature 00 the nb}cct Tbit th^ tumors arc 
exceedingly rare b demonstrated by the fact that 
thb senes repreants the total number of »«><*>» 
tumors luigiadly removed at Tbe Meto Clink 
and to date thb b tbe largest scries of its kind 
reported In the literature. Benign turoors were 
found to he twice as rare as prima ry cardiKKDala 
of the small bowel and afflicted younger patkots. 
Almost 50 per cent of the patients were between 
30 and 40 )-eais of age. Adenomata and myomata 
were equally com mop in occ u rreoce and together 
they cocnpnsed approximately two-thbds of the 
total number of tumors. Half of the remainder 
were fibromata. Tbe very rare types included 
bpoms, hcmangkxna, cysUdeu oma, adenomyoaia, 
and osteochoodrema. The last, as far as we 
know b the first tumor of thb type to be re- 
jxirted as having been found in ti» »m«n in. 
testine. STOpto m s accoenpanying some of tbe 
tumors of me duodenum were like those found in 
i-jf* of nker In other cases, the history was of 
iaemosThage. Symptoms of tumors In the jejunum 
and Deum were essentially those of obstruetkn 


Positive pre-operative dlagnosb was maj,. 
possible by roentgenologkal (q 5 

cases. Preemptive db^wab can belt be rnjA» 
on the basb of the following evidence daru 
terbtH: of Intussusception In an adult, pr i^^ es rii c 
obstruction of the small bowel gastro-lntestlml 
laemonbage, palpation of a freav nunahle ah- 
dotnlnal tumor or any combfnatkp of 
Tbe treatment Is dbtinctly surgioL Not tnr 
of the 35 patients who were created 00 djcd, 
allhoogn the lumen of the lntestme was opened io 
19 cases and rcscctkn of the bowel, with ants- 
tcoosb, was employed In 10 other cases. FoDov 
up (nvcUigatloQ demonstrated the obvious per 
mancnce cif surgical cure. 
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tuns in acute palmar flexion Our imprtsskon ia 
thatr aa the frirture proper enllats the attention 
of ^th aurgeon aad patient and any dlaablUty 
n'hich foUowB is ascnbra to that cause, a leskm to 
the nerve most freouentlj be overlooked- More- 
over we know that in these fractures the Injury to 
the median ucivt b often locompiele and trao- 
iicnt and ma^ therefore ncNTr be recognue<L Yet, 
In our cip>cnence, there have been a number of 
cases of lujSaent severity to cause marked 
changes in sensation and motor power of the 
hand. In these more complete lesioits the func 
uonal disturbance due to rierve Injury has been 
far more important than that which rented from 
(he fracture. In certain instances neurolysis has 
been required in order to prevent a permanent 
crippling condition of the thumb index, and 
middle fingers. 

It Is the object of this japer therefore, to 
emp h a size that in qD fractures of the krwer end 
of the radius a thorough cxanunatwa should be 
carried out to delennine whether there is ini-olve- 
ment of the median neive os a primary injury 
Further we wish to lay special emphasis on a 
vanelv of median nerve injury which we b^vT 
to be broueht about spedficaUy by the treatment 
of CoUcs fractures In palmar flexiotj even when 
good reduction of the fracture has been obtained 
hich we bchev-c so 
laH also show that 
caused by palmar 


flexkm, are due to direct j^reasure on the nerve 
between the proximal margin of the transverse 
carpal ligament and the diAal anterior border of 
the radius. This fart we have determined by 
anatomical diasectioiis and injections of the sheath 
of the median nerve. It is interesting to note that 
Fairbanks, in discuiaing a recent paper of Platt s 
on Colics fracture mentions the trophic hand 
which occasionally follows such fractures but ex 
presses bus ignorance of Its pathogenesis. The 
writers or their colleagues have during the past 
two years, met with more than a half dozen cases 
of fracture of the lower end of the radius asso- 
ciated with Involvement of the median nerve. In 
the majority of these the injury to the nerve 
could be directly ascribed to fixation of the frac 
tore m palmar flexiom 

It would seem pertinent at this pomt, to survey 
some of the more important artw^ on this sub- 
ject. Though we havx not been able to analyze 
oil of the extensive literature written on tliese 
fractures yet we have reviewed avidlable artldes 
dating back to 1835 

The earliest recorded case we have been able to 
find is that of Gensoul s, 1835 In which primary 
Injury to the nerve occurred raget. In his treatise 
on SurticaJ PalMogy, 1854, quotes an interesting 
case of Hilton 1 m which the median nerve was 
secondarily involved consequent on a fracture of 


— a variety of nerve Injury w 
far to be unrecognized ^\’e s! 
injuries to the median nerve, 



the Lcrwtr end ot the ndiia irhkh had beakd with 
ftn ezcmhre qutstitj d new booe. Such iaolated 
cue report! wbcb are fooad iDO»tl> m Fren^ 

S ibhcatkms were coQected by Bledier in ic^ 
e foond 9 cuei aod added t 0^ Ui cpwil two 
veaira kter Rirchbdm wrot e on thia nb^ as a 
thnls for the Friedench wubelni U^v'erdu 
Berlin, commenting upon the work of Blether and 
adding 4 farther caaea, tDcestly from the Uteratnre 
Since the papen of Blecher and Khxhheun we 
find vcr> occaafanal reference to the fact that this 
nm-e may he Injared In auch fractures. 

Dickson illastrates a case with marked trophic 
dotuibonccx and caosalgli due to compmakn of 
the median and ulnar nerres in a CoOes fractore. 



FIf. itkft Cue a Fetrauyj, ojj. Po^tkta of fimf- 
meit bdon rwWrtlm. (Cewtea^ of Dr F J SotHwn ) 
FIf 16. CueL FebrcMija 1955. Aoito paliwr Ontoo 
owd for after redaetkn. 


Neurcil>-m was performed a >Tar after tnfniy wfli 
dlmppeaiance of all pain and trophic lymptotm. 
This k the vDiy caae we have foond In whim both 
nerves were Involved. 

Other cams from the hteratare wfS he cotn- 
mested opoo nader the appropriate heedlu. 

In the literatare we have foond no refena to 
lo)ones of the median n erv e thoc^t to be doe to 
tteaiment, and it ifaouid be remembered that k 
U only donng the bst decade that tie poafnai cf 
palmar flemoo and ulnar drviatkc (the so-called 
Cotloo-Loder pcsitloD) has becno* 
popular with the profesaion. 

OAISOTCATTON Of DT JUS IES TO IHZ ICCIB.4* 

Kn\T ns ntACTUKis or ms. town eo or 

THE KADTUB 

The special injuries of tie median oore 
form the subject of tih cootiibotloQ , 

divided somewhat arbftraiDy into faff cfiaal 
rroupa (i) prfanaiy Injunea, (a) second^ 
turlea, (3) late or delayed InToh««3t 
juries aasodated with troiUDcnt b palmar 

TTic maJorlt> of thae bjuiies are inawpj« 
and may be dasaed as cases of traumatic 

Before proceeding to a axaideiatk* cf tnoe 
dlnkal troes and the Ulostiatlve rtaes, a trio 
outline of the anatomy b the region of the wtw 
will be usefuL 

ANATOUY or MEDUW XUVI AT WaBT 

The anatomical annideiatiocs of ih* 
nerve at the wrist Joint are of parricntir by* 
tance m eiplabiDg the special features and typo 
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of inv'oU’cment which are met with when this 
nerve is injured m CoUca’ fracture. The m e di a n 
nerve b accompanied m its passage from the 
foTCftim to the palm of the hand b> the artena 
mediana. Th» >ts 9 c 1 on occasion is of sub- 
stantial sue and sometimes may assume such 
proportions as to replace the radial or ulnar 
artery it anastomoses with recurrent branches of 
the supi^aal volar arch The nerve is not di 
rectlv related to the volar surface of the radius 
hut B separated from It by the fleshy mass of the 
pronator quadratus muscle and by the tendon of 
the flcTor poUias kmgus muscle (Fig 1) The 
pronator quadratus muscle sen-TS to protect the 
ncivT from fragments of this bone. Soperboal 
(o the Dcive in the pToihaa} port of its course Is 
the flexor dtgitonim subhmis and the nerve b 
dosel> adherent to the deep surface of this moseJe 
At the wrist Joint the nerve suddenl) alters its 
course becoming more superficial and of' 
the ulnar side 01 the tendon of the flexor carpi 
radialis, behind or on the radial side of palmans 
loorus. Just before passing into the hand deep 
to transverse carpal ligarnent, it often assumes 
su^ a superficial p^tii» as to be readily pal 
pable So superfiool may it be at this point that 
It may be divided by an apparently mvial cut 
throuA the skin of wnst witnout severance of the 
attendant tendons. At this point the nen'e giiTS 
oS its palmar cutaneous branch which supplies the 
proximal part of the palm of the bond with sensa 
UoxL Passing deep to the transveise carpaJ Jiga 
ment and overlapped by the lateral part of the 
sj-novdal flexor sheath it enters the palm and 
divides into medial and lateral divBions. Through 
the medium of these two diNdsions the nervT sup- 
plies the musdes of the thenar eminence, two or 
more lurobricals and the lateral Angers with 
sensation on their palmar aspect end on the more 
distal part of their dorsal aspect TTii* area of 
senson supply is subject to considerable Indi 
udual \TiriaUon, for the median nen-e anastomo- 
ses to a iTinablc extent with the ulnar and some 
times radial ncTves connectJoiBwhichma) cmlain 
thevrariabnU} in both motor and sensory fin^^ 
It is of the greatest Importance to remember 
that the median ncr\T carries with it moet of the 
svinpalhelk ncr\-e suppl\ of the hand, an ana 
tomical fact osoaated with frequenej of 
IrophK disturbances foimd when this nerve is 
injured 

1 rauiAav isjuaiLS to tuc uEniA.N nxr\t iv 
raACTUBEs or the lower ent) of the rapixtb 
Pnmarj injune* of the median neive are tho<c 
which occur at the moment of fracture and would 


seem to be rare. The dctvt is protected by the 
fleshy rrmn of the pronator quadratus musde and 
therefore its direct severance by sharp ends of 
bone 0 unllkel> The only cases wo have been 
able to find in which the median nerve was directly 
involved by the bone were those reported 
Gensoul and Billroth Gen soul s patient was one 
with fracture of both bones of the forearm death 
occurred from tetanus and at autops> the media n 
nerve was found strangulated betwiren the ends of 
the radius In Billroth s case of on open com- 
minuted fracture of the lower end of the radius, 
the nerve was found to be partially seirred. We 
find no recorded case In which complete severance 
of the nerve has occurred 
In the majority of instances of primary injury 
reported the nerve has been damayd indirectly 
from the press u re of a markedly displaced frag 
ment or snaft often combined with nyperexten- 
Bion of the band as a result of the fall, so that the 
nerve is drawn taut over tlie projecthag fragment 
(Kirchham) Owing to the very superfiaal posi 
lion which the nerve occupies at the wnst before 
passing down to the transverse carpal ligament, 
It may suffer a m.tld contusaon with transient in 
volvemcnt of tnllmg character Should the free 
lore be coinpbcsted by a laceration of the wnst 
the nerve might e« 2 y t* divided- 
It would seem dimcnlt in many instances to 
separate primary from secondary mjunes of the 
nerve, as such h^ons may easily escape notice at 
the ume of fracture and only be detected several 
weeks later for it is the bony trauma which dorm 
nates the picture. This is particularly the case in 
partial injuries to the mwiinn or nerve as 
there b no obvious incapaaty Contrast the 
readily recognized wnst drop when the radial 
nervT B uivolved 

We have met with no case which fails m this 
group 

SECONDARY INJUaiSS To THE HEDIAN NERVE 
IN FRACTURES OF THE LOWER END OP THE 
RADIUS 

The majonty of reported cases of injury to the 
median nene In fractures of the lower end of the 
radius are of the secondary type. We have mdi 
ented above hqwever that it Is diihcult to a^gn 
a nerve mjury to its appropnate chronological 

r ip It IS said that they may be distinguished 
^e clinical dlfferencea which they exhibit 
pnmaiy injunes b\ the abruptness of onset and 
completeness of nerve block, secondary by the 
slowness of onset and by the initial Incomplete 
nature of the lesion But these distinctions are 
seldom clear and each individual requires the 
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doKct dink*] *cnilln> It Is poMibk that an 
Injury Initially prunary may pa* Into the tec 
oodaiy Sraodaiy tojuris to the nerve, m 
the mftjont^ of drcmnstancea, however are due 
to the continued p r e MUi e of an unreduced or In- 
cocnplctdy rtduc^ bony fragment or to etcea* 
iiw callus formation, or to both. The cHect U to 
produce a bridge across which the median nenr la 
Ufhtl} strung The combined tendon and frK 
tloo set up by the movemaits at the wrist joint 
Inflict repeati^ traomata on the nerve and result 
in the onflct of a neurltk. This is a well known 
cause of nerve injury claewhere, as has been 
abundant!) demonstrated. 

HUtoo B case quoted by Paget, la the fint re 
ported case of secondary neunds of the median 
nerve foUcnving fracture of the kower end of the 
radius and ts so typiol of the above mechaniam 
as to merit re-qootmg 

\ omn i.n at Coy s llocptul «b] Iti c oawqu c ft ct of a 
fnetun of the krwCT eM of th« ndjot, rrpalreu by tnn 
ce«i\ quuthr of arw hooe, miUnd coa p e umj aa of the 
roeiiwn EHTv lU had akeriDDo of the ibamb <nd (on 
ud coiekLk Encm, which rctiXn] tiioa tnatcaetit, and 
w*t cur ed only by s3 famfing (he wrht that, the ewns oo 
tU psljBu a(wct bdng r ekieJ , the pceMKcrt oa tbeomo 
waiK030%ed So kaog u Um m don, the oken beoune 
ed TwmiBcd vetl bat u *«t u the tesa wn o&rwcd ta 
use hb head, the pree wn s oo the aerm wu mewed, sad 
the okmuae of the parts loppSed by them rvtoreed 

On analyib of these casei, >f7ni/-si phenomena 
occur on the avera^ between i and a months 
after the fiacttirc. rbystological nerve block en- 
sues and It may be complete or Incomplete. There 
ts a variable wasting cd the thenar mascolsturc 
but motion must be carefully analyzed hrra nsn 
the functional Ion of the paralyzed muscles may 
be obscured by the compeimtorv action of other 
muscles Tbm Is usually anesthesia or panes- 
thesia over some part of the median nerve dis- 
tribution, almost constantly over the Index finger 
and trophic changes In the akin are not uncom 
mocL 

report below a fairly lyptaU example of 
secondary neunta following a fracture of the 
radius 

Cask i Uo kl F »xtd 47 yesn (Dr F G Lindr) 
aatshwdafrtcteiwef theri^wrlttciiFebruArysi. p} 
RotslXUdusiDS dhd i . i w d • cocnBlnuUd, (rac 

tore ca tbs bwtr ei±m>hy of tha ndnt and (nctiirc of (be 
ulnar sDkail That «ta no ImiifTwmt of tbs median 
serse. Aa thhpniurpt bad bnd a pTerkmi bsart attach and 
ibe pocUloa cf the fracture wu fair reductfeo w*t net ad- 
rWd The IractorawwalmTTnbfTT red by which woe 

nnoved In 3 wreha and phyafothcrapy waa lastUotcd 

Foot atdZi alter Inhuy the psdrat emme^ed (0 coan- 
pfain ef oumfxm hi the tbnmb, Index, and ndddk bofoa 
Ai imp topia won Incjenafnit In ae^FTTty the waa area by 
Dr Howard FImiag who pciformad neorofjnh, Tiwmtlis 


after bjniy At opera flop a drfinite ibV-ki-i^W cf tin ege' 
dtan eerre and ahealh, at ce ioit abom cf tk 

wilat, waa foond. An lojectloQ Into tbe ihenth flowed do<n 
to tbo ccostriacd tnfnt of th« nerra. Tba abcath cf tha 
aerm waa apCt and tha wound doaed. 

On tbs flint day alter oparatlon, there waa tg pcoT tan nt 
tnaesaatk*. riwetswai tatJifnctotybatwWnlaatteea, 
6 moatbs alter Inpty there waa itlll antdoaUe Bste 
Uoo cf motioa in tM flogcra Senaatko waa *- 
proved but miirilwss of tbs flngei moalacd. 


3 lATE 01 omAYiD ntvoLvmiHT or the la 
DiAN vnvE IK nAcnjuj or the ixnm Dm 
or THE lAurtri 


Late or dcliyed median nerve psliy may occur 
as a ranty In associalbo with fnclure of the 
Jowtr dtimltj of the radius. This b Ohiitnled 
in the following case. The features are esKntkUr 
BunOar to Umm of delayed olnxr pahy widen 
occurs as a remote sequela of fracture of t^ latcnl 
condyle of the humenii. 


CAVEt Mak,a^ jjjTaLra,tabo«T aeendarturDolise 
treatmaU lor lypUHa Hktory ghen waa that sm » 
yenra pjc a kiad y be bad toitaloed a (raclore of kh ktt 
wrist, for the ewat («w imtha ha had nederd w ai ifaw 
of the fiiWTi whkh be waa ccTtato waa of bat recent wiiio 
On ffomJittikia then «aa bttk or no lundkaaiJ di bh ty 
bat rridesl defocBxUy at tha Jowrr rsd of tot n«» 

Uotbais or bypcHwOwsk rdited over tht ctr^ »n t 

dktribatkm. Irasa waa obt luo* wastlhc of tka thesar 
eadmet and a ahght uephk dkloitaice of tha ihb Tkt 
nedkn n err e was net palp*^ *1 lha wdM. 
pUBS rrnaied an old Cofks Ineturt tnesetpirtejy 
whh A pree ate eno on the anurior aignes of t* 
Pstkst Hlsfrm b n'»A astisyphlBtk treali»enttaa,mcnn 
h«pp»Ta with ihls rt»M cf mac, be waa kat dgtif of. 

Ltwb Kid MSlex rgxrt • iWlK a* 
FbcmlsteT s la whidi dentrd involvement cf 
nerve occurred. Tbe mtietit was a 
sQstilned s re v er sed CoDes fricture of 
wrist which hsd been Imperfectly reduceo-TD^ 
WAS anlcTioT displAcement of the lower frsgaoit. 
ptresfa of the medlAn nerve octnrred 18 tts3 
sfter the Bcodcnt with itrophy cf lbs 
eminence and moderate hj-perothei^ T* 
cfaAngcS m the nerve were quite definitely s^ 
cated arflh the dbpIactfDeit of the lower rng 


lent. .i 

DeRouville reports A third case of a inslc,M» 
j yeart, who, following a fracture of the 

M^oped a late pArBJ>sb of the wdbn 
t tmerabou a pseudoneurocuA, ihiw 
xuiaI size of the nerve, was found. The 


4. mpjaiEi asaoclatto ann taeatk^ ^ 
jaAcrmEi or the lovtee anp or aamw 


PAUCAA FLEXIOK 


Tic dokMIij oI kvot dKmB >» 

nerve by a fixed position of pnlmAr flexU® 
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brought rather forcibly to the attention of one of 
us during the treatment of a patient whose hi»- 
torj clinical findings, and treatment are os 
follow* 

Cake $. Mra. E. W ijed 45 y'*™* iutUiDed a Cofle* 
fractnro and a fractcre oi tic it3rloid proem of tie ulna on 
Novcinber ij, 1930. Eaiiy treatment cooilited o( redne 
tloo of the fracture and fanmobiluatKm for 7 week* foUowtd 
pb>‘ak>tieTapy to restore motion of the wriit and 
Two roontia alter bfuiy Janoaiy ad, 1931 the wa* re- 
ferred for consul ta tloo bmie progje* was uiaatWactofy 
Exandjutiofi dfackoed a mahtmlted fracture with pos- 
terior tflUn* of the artlcukr surface, obDtcratioo ot the 
anterior concavity of the lower rad in, and a very marked 
reslrictk* of motioii In the wnit arid fingcrv Roentgeno- 
grams (TTga s, 3) Tanoaiy »6 1931, showed faulty uqioq 
with mnrird atrophy of tne bones of the hand. 

The treatment advocated was to discard splinU arid coii- 
Unue arlth beat and f rrrrtira After an Interval of j 
moolis, on April 14, 1931 very Uttle fanprovement was 
noted, and ticrelore awrectioo ol the ddotWly by ostcot 
omy wai advised. 

Onilayii ig3r an oateotoeny througi tie site of frac 
tore was pertonned. To correc t the posterior tUting and 
mabif tn the articular surface of tie lower end of the radha 
It right angtei to the kmg azk of the shaft, a position of 
marVed palmar fiezion was necessary In tUs posltko the 
band wu brumbfUsed br anterior and poster splioU 
held by a sbgle pfaster-of Paris bandage (FIr. 4} 

On the day of operadao the patient complained of severe 
pain hi the entire hand. The dratlatkiii and tnoveraent of 
the faigera, hoarertr was good The day foliowliiR opera 
tkrD she complained of Qumboeas of the imgen, themore 
the piaster was spilt on both aides ind do conArictioD or 
pranare wu notM on the anterior and posterior aspects of 
the wrist and hand It wu thought at ihb time that the 
nnmbrKSS and lack of nonnal sensatioa wu doe to the posi- 
tion of palmar flezbn, and anyone can detennlne (or nlro- 
self that maintenance of this po d tloQ. b accncnponled by 
coQskkrabfe numbness in the ingera. Two (Uya after 
operation the patient stated that the pain and numboets of 
the fingers wu more marked and for tbe first lime wu 
localiicd to the thnmb lodes and middle hogera. It was 
then that sospldcm arose tiar the cause of the disturbance 
was doe to pre nu re sgmtTMt the medlao nerve- Conse- 
quently the plaster spllnti were freed farther and the pori 
tWi of palrrar flexkm decreased by mdHirtg gf the palmar 
aspect of the baod and srrlsL At this time ire srere abte to 
cany out a more co(n;dete czamlnstloa which dbeksed 
loM of sensation crt cr the palmar surface of the thumb. In 
del, and middle fingen aim kasof jxrwer in the small mus- 
cles td tbe thnmb. Inasmuch u there wu do cvWcTiee of 
pnrwure of spUnU, u sberwn by the cooditlon cd tbe skin on 
the sntenof surface of the hand and wrbt, we realized that 
an lolury to the median nerte haid occunW In some other 
way Our optnloo wu that Ihb wu directly connected with 
ihepcrJlionofmaAcdpaimarflcrion. Therefore thb pmi 
tlon wa gradusUy decreased uotB at the lime oi her dlv 
charge from the boipllal on June i, 1931 iji’ weeks after 

operation, anterW and poiterior spliDls aere worn with the 
w rl^ I oaboot 1 5 degrees of pal mar flexion. Wchadboped 
t msiDlain coTTCctioo of the deformity secured St opera 
tlon bulacwefcnolsofortunateudbcloacdl^lhetocnt 
penograroi taken on June t 193V (Ht. $> 

On jnne jR, 1931 sbouts f wr^ssJtertbeoperatloofor 
cofTTCtkm of bony deformity ihepatkotausecnlncon- 
wlutWmaiihDr IJowardSaffLiEcr Up to lib lime there 
had been do Hnpro%cmcnt fa the condition of the muscles 


and senutlon supplied Iw the median nerve. There was 
piart-xl tenderwaa directly over the nerve. Just above the 
level of ibt wnsL A dhignnars of a complete k*km of tbe 
itwrlbn nerve wu made and czpforatioQ advised 

On June sj, 1931 in operation wu performed by Dr 
NafUgcr An faSloQ on the anterior aspect of the wibt 
sberwra coouderable fihrosu fa the rejoon of the medbn 
nerve More careful dbsecfaon dacloaeo scar tissue favolv 
lug chiefly the sheath of tbe nerve, but Mbo extending into 
its snbataace. An Injection of salt solution distended the 
nenrt slMth and showed that the major portion of the 
nerve 6bcrs remained fa tart- The scar wu therefore ex 
cbed from the surrounding tissues and sheath of the nerve, 
and the wound wu closed with silk sutures to the deep 
stmcturcs Twt fh* skin. Ihe convalescence from tbts 
operaition wu un e v en tfnl and the wound wu healed fa 10 
daya. Physiotherapy wu begun early arith careful splint 
iiifi to marntwln the relaxed p^tioQ of tbe small muwdcs of 
the thumb. 

On August 11 i93t 7 weeks after neurolysb, an Im 
provement ta the seraatiou of the hand wu noted. On 
November i 1931 about 4 nwnths after ncurolysa, there 
wu aliDosl complete return fa the function of the small 
nrasdes of the hand There remained however marked 
disturbance fa sensation. 

On September 9, 193*, about 14 months after operation 
tbe ^T«m1riaHrji show^ almost complete restoratiou of 
sensation to touch and pdn with only sli^t atrophy of the 
muMdet of the thenar anSnence. Tbe mueot did cntmlafa, 
however of some hypencathesia of Ue thumb and index 
stated thu it wu dUbcolt for her to pick up flne 

This paticQt u tEcrefore a striking illustration 
o( a complete lesion of the median nerve produced 
by marked palmar flexJoD following o8teotom> for 
correction of the defonmt> in a nuJ-united Colic* 
fracture. This case led to dissections and finally 
to injections of the sheath of the median nerve to 
show its intimate rdatiouahip to Burrounding 
atructores. That thm lesion was produced by 
pinching of tbe median nerve between tbe superior 
margin of the transverse carpal ligament and the 
anterior border of the krwer radius was thus dem 
onsliated m a convinong manner 

ANATOMICAL JIECIIANISII OF INJUBY TO TIIE 
MEDIAN NEHIT: IN PALMAR FLEXION OF THE 
^•RIST 

There ore two ipeaal feature* In the anatomy 
of this region which render the median nerve par 
llcularli vulnerable m the hj'pcrflexcd position 
esjicdallj if the bone be fractured or displaced 
first oidng to the sudden change in direction 
of the medmn nerve, immediately proximal to the 
wrist jomt from a deep to a more supcrficmJ 
jKisItion it IS relatively fixed and this lack of 
roobfllti prevents it from rctinng from the oncom 
ing parts in acute flexion. Second the proximal 
maigin of the Imnrversc carpal ligament is sharp 
and resistant and lies m dose proximit} to the 
prominent anterior border of the distal end of the 
nidius. Acute flexion, cx'en under normal con 
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diliom, pincbo the oervc between the*e t*o 
ftructurea aa anjxme who ora to do to may prove 
for bj fcolcllng the wri*t In acute nextoo 

/or any ieogth ol time. Th« tezrrion la this r^gicm 
from the awelbng and sitcDdaot oo the 

fracture znoat rader this mechanism even more 
effectht. Injcctiocu of the ibeath of the rrwdlan 
ricr\T with mlulkna oi Berlin blue and hpiodol 
were made with the hand bdd in vanota posliom. 
It wu found that if the hand were heki in acute 
flcrion, with acme degree of uhiAr deviatloo the 
idutiora were Invartthl) aireated at a point oppo- 
ute the provunal border of the tfans\-crae cij^ 
li^ameoL, whereas, uitdeT the aame pressore if 
the hand were held m moderate fleifoo or exten- 
suD the injeetKKu Oowed eaiO> into the palm of 
the band and w tome Inuancea m-en along the 
tennmaj hraoebe* of the nen-e Theae evpen 
menti were earned out a number of UroeB, alTm>a 
mth a abnUar re*u3t (Flgi 6, 7 and S) 

njamui curqcAL oBwasAitoVb on iNjium 

TO Tire lUEDlAIS Mjcatl ODE TO TREATUCIST 

BeUeviDg at thu ume that timilar cases to the 
one above ated were rare m Eraaures of (he knrer 
end of the radius, we were lui pr is ed to lee a 
■ecood paueot with lOvolvenKsc of the pwdwn 
cen'e e^-ideQtb prodoced m the flime manner 

C* r 4 ^ ^ fraok, bed Knuined t CeOa fivnu* 
(w Aprfl Ml 91 The (rsetore SM rrdoetd «( <Kic« tnd 
banxnhxnj m pkfter for 6 Tlim ooolht «lier 

(he Ldjoiy • dMfT¥»h <d oKooipirt* nrductin of ibe fnif- 
mctu vuDtdf sod 00 JoJy *0, 91 oMeotooiT wsjptr 
farmed vith g( Qk hand a acul pthiwr 

ActmC T\ brtt ww Uk palioit About a •eeLs 4fler opera 
iKm Aod «be lUted that foOcratnc dw btter tbrrr vas a 
marl/d niHlint of the haod ajth owjitraera of the fader 
hnxer and ttnmib. Tba platter catt ni reidoved fn t 
aeeij bot ao \ ra/ plain am laieti after operitjoa At 
(ha time tbe pabeDt confilamed of a mari^ bT^m 
tbeua aod aptne kwi of •e^tkn m tbe tHrmh and (oder 
bsfer aLo aealoexof tbe moteka of tbe hand Sbeatsted 
that WBMtxici a aep]^ [nx (radoallT ExaimiialjoQ da- 
eioaed marled tbadaibiir tbe twwirt ahoot tbe arW 
aitb Inmciuos of Eoooon d tbe }omt LB ft} dbrrtKna Tbe 
tbomb, btdex. aad middle tm ger i aera of • moUVd. rrddab 
color and (be <cp<of j ebanfo aaa noe of bjp erwtUteala. 
partlcolartr tner the tbomb and toder ftager Foentjmo- 
imm tboved Inccnplete redacting Thb paueei IKcd t« 
Colorado and bad to return there topceforf rtbrresre 

Uc wCTc of the opiiuoQ that tha wss ■ second 
case of CoUes frndore with an incomplete lesion 
of the median nerve whjcfa was ibowtng definite 
aigos of recovery 

Wealao learned at this time throijgh thecour 
tesv of Dr F G Linde, of a ^tlent with an epi- 
phvical displacement of the lower end of the 
raius, a t-oung lad who devefeped ligna of In- 
complete dotoiuLm of the medko nerve follow 


Ing cperatlve reduetko of the dnpkceiBent wui 
fintJ^ in marked palmar flctVgi. He tupp&d 
Ds with the foUowtog notes. 

CUfXC 5 R^eboytjjrtUMdMAtBttMlMedeltxtMt 
of the dJatal eod cf rsiflaf antfttjkiU pracea cf t^ 
nlfia. Roentaroogrun* ibcnrad a trparatkn of the rwfiil 
rpiphaila with maiied backward dbplacemt. a (tk 
turc of the ttjVdd of tbe oioa In foad Foot at 

tcn^iU at rrdoedon by nusIpQlatkia QDoer loal aawstbedt 
a uMual idy on Toly >7 aS. Aaftst 0 aad 8, iqji laikdls 
reduce tba dispBccaxBt (Ftp. p aad 0} 

OparataUi, Asxust 10, iQit Thrwgb a dooal fawblra 
rcdDCthm wu wcenpCabed with taae after a knat tag- 
molt of bcaje had bees reovTtd. TMwvJJTW«iL,.gLk,[J^*» 
wai carried oat with tbe wriit ta a pewicko of nmhHpil- 
mar fledoa liamcdkt^ foOoabf its tn>bcath*>, h m 
Wftt to insDT* food drajjstkn. 

TW Dcatofwatira notes mere u fofknn Anfot ra, 
dmlanoo only Bwdrrate dkcujif ocL A^st t 
fald) cmforutK nj^lit with LXCirl i wl omtnesa ia Uc 
bat this b not censtant. Aafust it (t dijt after 
opcntkpo) roaUjsnoKTaBS ifaov rwtOfflt piWtka (Tg 
I ) Fati^ U haria;^ tooM btnwdUratpaki dcsciiwd at 
oerg boae pslD " w^ podoo cd Che mat, ■ecood, tai 
third digjiu At ihb Ubw these fynnKoew wen sttrSated 
(0 injb/y of tb* mcdisfi ocTTt widdi had rtwdltd Im 
inoma ipeontd bekkat to the frtToeot wajrf ffati ^ 
AQfBR ij ■easatJoo bmiio v tcii I tbe haem Asfnt n, 
moQ^heskd istuns resorwed Tbe panestitsks that k 
b brrinidBf to fed a tlnijM pain to tbe bdci SMsbtf c 

fag m Aaif»t SI 3 toestus after erwrsefco, nattiesB- 

tru» tbo* xooQ waauk o with itorrsUat edha fen* 
tJae. hew wSmu anBtd and lb# patient dbchatfedhn 
tbehei^tal At thbilBe lb# sesMtia wu bfsv^b 
tbe fugui and tbomtk There bwtw bad been a^ odelu 
motor pariJyris No ftirtbo notes were ottitneJ* *s l« 
patient did not rrtxre. 


EtJtnUE* TO THE MtlAAIt JnaVX WHCS TOT 

ntACTOTE WAS lECDCZD BT UAJtITAJXATKfl 

AJfl) muoDoarD m pauias tleuov kst 

tn-NAS DEATATlOK 

Rcflifxfng that the posfdoo of totao btl^b ca 
was the all Important factor In prodoctloo of 
injnry to the median dctvt. wc bejan to 
that certain caset with palmar flako ™ 
doctiem by manipulatk® wtxW show fovolvciiieDt 
of the nervT In a ownparaUveij ihort tro wc 
law 3 addiliooal cases of tha t>T». ^ 
Incomplete Jeskris without any procotmetd mof^ 
involvemenl, the pnndpal chajiges 
eensory supply of the med ian iiervT 
complamt In all was pain and uinnbae* « 
thamb ’odir^ anW mtri dle fijigcTS. In ooe of 
patienta there was a complalot of 
In the fingers 6 months after the fracture 

oc c ntTcd 

nsF jLE<iiri 

cu<s E.r 

.mK, o( CmBfonJ. OnpUtot C»* 

F~i iff. pn> -b. toJ 

of the kft foeeora. At thb time. ^ irtsl 

a showed peaterbf (WccBify « “w 


cod ca tbe ladtus (Fig. s) 
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On UtT ** iM* B»okrul»Uon ander » n»*tta ah 
with fanico Id pU*te-rf tpHnii w dcmt- 

ibo*ed Uflnrt oi raJocticm (Fit ij) Me- 
di»n Dcm wu Dot inwlrtd toDonioi aaoJpalatioa. 

Onilty itecoiHiin*idpDUtkmTmc*n3*d oat 

Qodtr eu tad tbe wHi vu IinmabQiced tn 

flodon (FIf I4) WhcD the pidcDt tW»k 
coed frota the tnaathrti. ihe famnedlatdy c omrvUtnr d of 
t cvere r«»^n tod MBnioea* rf the h*wL di »!bont » tBx&- 
Ota csjuuhuUdoe disdoted d decrcued termtloo Id the 
finjm toppikd hy l>« tod ointr Derm. Tbtte- 

fore, the out w ^Ul »lcm* one tide md oo conttilctkm 
of th* inn Trti noted. By cvenln* the hyx>e«»thali 
dmed orer the ohar aerre dl»tribatkm, but cewtuurtd 
vni that o( the mcdisn nerre. On Jane 4, to d»T» 
the »«cod DuinipuklkHy the pttient itiH cotupUined of 
Bumbnc** over w tardfan nerte tttppfy to the dneen. 
The cast vu rccanTd tnd a new one appBed with a <k- 
cnased deytc t of fiextoo. O^one it the fphnta 

were jt JWTcd and nwticrn b«*tm- The pottcrioi ptaiter 
vat u a On Jane tS, the fpSnta were rtotoved 
andphyalotheiapyaUjted. OnOctoben^ahontstnontha 
after the iDjniy the patient atiQ ccsnplahied of numbitem 
00 the Tokr surface of the tte of the nag finger and thianb 
OthcMriae the lessttko had bees restored to norzasl. 

CAit 7 Urt. H. B T., aged 56 yean, was fint seen 00 
Fcbruarv iS, 193? aboat 6 tntjfttra sfcer the had sostaloed 
a Drfki’ fracture of the right wnst The Iractare was re- 
duced and teDBvArf&zed In plaster but recurred, aod a sec 
Qol ntaripobiUon wu daw with lmiDob{I]ii.lUMi Id mote 
•cute ptmar OeikraL FoOowntgthft there was omsklerabk 
pala swcfUag of the fiogert. She oompUaed of tsunb- 
nets and sevtin pain In the tbomb tartra. and middle fin- 
getv The Iramoadintian was mslntainfif for 4 weeka and 
was tbOowed br dutherarf tad caiasce. 

At pteaent. 6 months after injury sw oxopblos of hmi- 
tatkm of motion of the wrist, weakneM, aad moderate 
hypenrstbesk of the fingen. She does not seek advkc 
pajtlctdatly about the hyTxrcslhe^ bot because cf kck 
of ratarr moremeits of li foreami. 

The ninlfal examinatkm showed that the right wrist was 
aocDeirhat him than the Idt There was moderate ten- 
derncss oTcr the lower end of th* cadhu and over the s^ 
Idd piooeSB of the ahta ilotioo of the fiogen aod irrm 
was qolte ftte, whOc sopinatiaci o( the forearm was aboot 
ooe-tuff Umked. U’hcfiteatfD{fofacsK7Ty(DrQlv‘emeBt,w« 
foond hyperxathesla of soodente decree over the thumb 
index, and middle fiegera The paUott states (hat this 
hyp e r Ks theria baa been graduslty improving 

CaanS. Mrs.F*J (ctmrte» ol Dr F J SnlUvan) was 
sfnidtbTanaotainob&oareorQarTS 1933, and cosUdBed 
a LoW fraaure of the rigU ladm* (]^ 15) Phyii^ 
eesmiiatkn before reduction revealed a deep hzmatona, 
about 4 centhneten Id dlameto cm li» fieror a^iect (4 the 
foreermorer thedhtafeadof the cadios. The fractore was 
reduced aod beH by a piaster cast (s^t latently) fa ex 
trctte pahaai flexion a^ ulnar deviation (Fig 16) Th* 
foBowteg morning, ifi b«m alter reductioo. the patient 
cottipbfaed of mraboeas aod tingling fa the tnomb, 
aod m id d l e fiegen. Examinatm revealed aersthMkm 
these fiogm fadudin* the entire palmar surface c4 the ndd 
dk fiager There w** wme hntitatlim c< usoUm fa the 
Unnnb. noUbiy on sltcaBptiag opposllkutt. Foot daj-s 
later the feellog of muahoeo had diiappetred, the nw*- 
ment of the thumb had Improved but there wsi ttin los* 
of the snaatkm of pafa. At present 10 days after iojpiy, 
there Is itHl hypcerttb*da over the Jfagen bat moUon of 
the thumb has lUghtlr improved. 

Casr^. WcarefartebtedloUr IT II Ililchcnckfoi the 
fofVnrInc ca*< J if., aged 13 yean,on Febmary4, 1933, 


whifa ptayfag fen CO the extended hand and sos- 

tataeda ftactore of the dfsfal end of the left radita with 
completn dorsul dklocation of the distal He wu 

eivta ao amathetic aboot as hour and a axU Uter and the 
eoipliyrfs aod fracture were reduasd. The hand 
wu put up fa a position of acute palmar flenon to prevent 
V ray firns taken after manipulation showed an 
accaiatc reduction. Foliowin* htalion m this posfuon a 
partial anuthesla dertloped To the thutab a«f first two 
bngera. On February 15, the posluon of acute palmar 
flexson wu changed to o« of tUgJulv “ cock-op 
On February so, there Is stffl a marted diminuUDn of •en- 
tathm over the dmnbntion of the median nerve. At the 
present Um« this Is nert occotspaued by 1x131 pus and b 
^ipaicstiy clearing up 

It U evident from the pomber of cases of medun 
nerve injury foDowing frectures of the knver end 
of the radius which we have seen over a com- 
paittUveiy short space of time that such injury is 
not »o rare as previous work would indicate and 
that the matter warrants more than the passing 
reference whicb has been given it in the literature 
It has been our observation that those mdividuais 
who exhibit a great deal of both initial and xubse- 
ouent pain following fracture of the lower end of 
U>e ramus mvanably mate unsatWactorj process 
and show a tardy return to full function wmeh 
latter the> ma^ even fail to attain Xlanv of these 
pafie&ts exhibit trophic chanM m the hand la 
the past we haie attributed the stillncaa, notably 
that of the thumb and index finger to suSness of 
the jomts foSowmg immobdixadon WhOe this 
assomption may be true in part we feel that in 
many cases the ddav m functional return is 
direiily due to implication of the median nerve, 
cflhcr from what we haw classed as a secondary 
neuritis or from trefltmenL Minor injuries to tha 
nerve must freoueDU> be overlooked neverthe- 
lesB injuries to tna nerve though minor may play 
a considerable part in the pr^uction of the in 
capadty which to frequent!) follows free 
tores. ^Vhen we remember how man) of these 
patients show changes of a degree which can 
nardl) hs\e adequate explanation m the assump- 
tion of their being due to disuse it ts suggestive 
that tZie median nerve carries the major 
pathetic nerve suppl) to the hand to Joints as 
Weil as to other structurea. 

In the section on speaal anatom) we has-e m 
dicated the intimate relatjonshlp which the me 
dian oerv-e bears to the lower border of the radius 
and to the transverre carpal ligamenL We ha\T 
shown that the interval between the IsUer struc 
lures 13 strftjn^lv dimimahed by f^mar fletioa 
of the wrist, ticcanre swelling or the presence 
of a bicmatoma, bj further diroiaiahing tha in- 
terval, win render nerve Injury by this mwiamsm 
even more effective (Cose 8) In late cases, fiia 
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tkm of the dcttc m tear tame tubac^eot to the 
Inctare, by redudng the nomial rDobiEty of tl» 
nerve prrvtnts Its retirement from the oDcomlng 
partB. 

We are of the opInioEi, therefore, that acute 
palmar flenon of t^ wrist should be used with 
great auitioo and m no case with marted swelhng 
In late when oeteotomy is uaed for the cor 
rcction of deformity we advae against the use of 
■ente palmar flaioo imleai the aargeoo empIo>'i 
frequent observations to detect signs of piresRue 
on the TTwlian nerve and Is prepared to rdiere 
inch prewure by immediate rmnge of tha posi- 
tion. 

We behove it Important to emphante here that 
the position of palnar flcnon should be used onlj 
after complete reduction of the fracture has been 
secured Vet, we ha\T o bs erved that this poat- 
tkm is frequently errrploj’ed m the hope that it 
will overcome and correct the dtspla cement an 
idea which groalv rruBnlcrprels tie purpose for 
w heh this poaition was ongmaD) Intended 

The obj^wn ma) be raised that ln\nlvement 
of the nerve had occurred ra our cases prior to the 
use of palmar deMon as a means of dxatkm. \fier 
onr first erpeneoce u recorded m Case y, we haw 
constantlv borne m mmd the poafblhtv of llua 
complication and have made it a point for cpecsal 
examination before furtho ueatment was Id 
ibtuted 

CotmdentMQS of the data disajard seem to 
emphasite the neceacty of cart^'lng out a thorou|h 
enunlnation to dctennino the presence or aSi- 
sence cd a median nerve mjury with a view to 
prognocts and treatmenL If a podtion of marked 
palrar fiexKin ti to be taed for fixatloa (hen fre- 
quent examinaboos should be earned oat to 
ascertain whether there are rigns of injury to this 
nerve. Such injury maj bccom the major com- 
pheating factor as we have learned to our cosL 
COirCLtJSIOXB 

r Injanes to the median nerve In fractures of 
the lower end of the radius may be pnmaiy 
secondary or delayed- 

1 In the jmmaiy lakei the mjury to the nerve 
IS due to the InldaT trauma and Is comparativTly 
rare In the secondary and defa)Td groups, to 


pressure and friction of the nerve ng:sWi j»o- 
jccting fragments in mal-onlted fractures. 

j. We are of the openioa that th« b a fourth 
even more frequent cause of Injury to this terve 
caused by acute palmar flenon of the writt. 

4 We have found these injuries in operathe 
reduction of oid mal-unlted fractures and th* 
in which the dapla cement Is redneed by im^n- 
latko. In all assooitcd with acute pahmrfle^n. 

5. From anatomical dissections and Injectiocs 
of the sbeath of the median nerve, we have dterwu 
that the injury Is produced by pueamre of tie 
nerve between the transverse carpal EpjTwnt and 
the anterior border of the hi an end of the lailnL 

6 The majonty of the we bcBeve to be 
Incomplete and tiansiait m character but seme 
are of sufficient Boven^ to lerjmre a ocutoIjtb. 
We would judge that the seventy of the Icsra b 
in rfirecl proportion to the degree palmar fledai. 

7 In all of fractuia of the lower end cf 
the radius, the surgeon should determine the 
presence or absence of median nerve invoJremail 
oefon; reduetk-o is attempted If palmar flevke 
IS choeen as a poaltioD for fixaLtem frequot n 
aminatioiB of the seiaory and motor supply ol 
the thuaih and fingers should be "vtde to avoid 
a poBsible injury to the medan nene wUeh, 
in the aevere cases, mar lead to a degree of peata 
oent lorn of function of the band 
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RUPTURE OF THE SYMPHYSIS PUBIS ARTICULATION 
DURING DELIVERY* 

BENEDICT FENWICK BOLAND UD FjACi Bootok 


R upture of the symphysts nubia during 
drfu’cry aaaoemt^ with clinical gymp- 
toms, although rare, occurs more fre 
quently than i» generally b^eved The lack of 
recognition of this lesion is a factor in its rarity 
Sei*en cases that occurred on the Gynecologiail 
and Obstetrical Service of the Boston City Hos- 
pital and have ban recently reported by the 
author were subjected to various types of treat 
ment as a means of correction. To this group are 
added 9 more cases of ruptured symphyib pubis 
occurring during delivery the treatment of which 
has been earned out under a new method which 
has prov’ed more beneficial to the patient and 
whicn has also required a shorter hospital conva 
lescenee This method has also been utllixed by 
the surgical sen’ices of the Boston City Hospital 
in the treatment of 8 cases mv'oU'ing fractured 
pelves and fractured mml, with equally effiaent 
end results. 

In this senes there were 3 prinupans and 14 
multipare. One pnmiparous r^ture was due to 
a sponlancoia delWeiv and the second followed 
forceps delh’ery Of mulUpanc 3 were in the 
second pregnanm 6 in the third, 4 In the fourth, 
and 3 In their fiifth ptwiancy One patient, who 
had had two previous nigh forceps acliveries be- 
cause of high blood pressure and bagging had a 
aesarean section performed due to Se failure of 
the head to engage This patient had been re- 
delivered and re-runtured i inch more In her 
fourth delivery At her last examination, foBow 
ing a 6 montW miscarriage, she had a normal 
sy'mphy'seal union without separntxm or ^mp- 
loms. Ten of these cases occurred m normal de 
Inxrics, 1 followed a breech 2 were mid forcCTis 
dtlliTry and 3 cases were due to falls on the ride- 
malL prior to deiiNTriei. Twel\'e of these cases 
occurred in 6 363 deliveries from January 1931, 
to April 1933 mdusive on the Obstetrical Seri 
Ice of the Boston Gt> Hospital The ratio of 
occurrence was i In 531 dehiericsof all types. 

ETIOUKTI 

Many hypotheses haN-c been ndv^ocaled as an 
eijilanaUon for the separation of the symphysis 
pubb. The etiological factors fall within slx 
groups (i) excess 01 a normal phy’sjological proc 


CM (3) trauma (3) posturo causing Joint weak 
ness or displacement (4) subluxatioo of the bones 
due to Lgdmcntous relaxation (5) general lack of 
physical tone (6) diseases suii as tuberculotis 
onH hypertrophic arthritis. The increased blood 
and lymph supply accompanying pregnancy pro- 
duces definite changes in the ligaments of the 
symphysis pubis as well as In those of the sacro- 
iliac synchoodroses. Increased mobilit\ of the 
pelvic girdle joints is also produced. Le Gollois 
m iSia knox in 1839 and Barlow in 1854 re- 
ported these alterations of the symphysis pubis 
In parturient guinea pigs seals, and cows, respec 
lively Keller attributes the sepoiaticm m spon 
laneous labor to marked Intematy of uterine con 
tractuma, plus marked rapidity 01 labor Duncan 
In 1867 portrayed the behavior of the pel\ic 
joints in pregnancy and labor by establishing the 
mobility of the pelvis, since the sacrum normally 
rotates within small hcnits on a titum erae diame- 
ter This change of the sacnmi b produced m 
both sexes. Cantin made a study of 500 cases of 
relaxation of the JointB during pTttnancy as dls- 
Unguisbed from rupture of the artfeulatums dur 
'abor He coneJuded that (1) relaxation of the 

S ic articulation is aasodat^ with pr^mancy 
g most marked m the symphysis. Qiangcs 
are less marked in the sacro-fliac synchondrosea, 
but do exist All but 7 per cent of the cases 
showed mobility Sixteen per cent showed i 
mlliimeler relaxation, whBe in all others the 
rdaxation did not exceed 3 millimeters (3) Abso- 
lute rigidity of the joints existed in 3 per cent of 
the cases. (3) Relaxation occurred more frequently 
and to a greater degree m mulopara than pri 
mipanr (4) Thcrcbnorelationbctwecnthedegree 
of relaxation and severity of symptoms which 
range from slight localued to referred gcneralited 
pain. (5) Pregnancy gradually Increases the con- 
diUon. FoUoainc defiv’ery the condition returns 
to normal in a fe^ weeks but may persist for 
months or years and disable the patient to a 
greater or less degree. During the mechanism of 
labor the tflting of the sacrum or mobDity of the 
privic articulations is of definite importance 
^e enlargement of the anteroposterior diameter 
at the pelvic brim by drawing the sacrum back 
ward has been dernonstrated by WaJeher for 
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vbom Uuipodtioo Is nuoed HI> meosttiniKnU 
ilto«d tbit the anlcropostmor diameter at the 
brim was greatest with the legs banging free and 
rniTowT»t with the Im flexed opoo the abdoancn. 
The (Bameten of the inlet oiNd ooUct can be eon- 
trcJled and modified withm a certain range and 
miacnlar force for exmilinn can be preier%Td if 
the displacement of tne aacntm Is rK)t allowed to 
de\-ekip pdv-ic initabflity 


The s)TDph>'sis pubis results when the anterior 
wall of the osaeous pelvii ts completed bj the 
articrflitke of the bodies of the two pubic tones. 
It a held together by four Ugamentt, the anterior 
pubk (the strongest) the posterior pobk (the 
weohest) the soperior and Inferior pubic (arcU' 
ate) Fji 4 i pobic bone la coitred with a lairr of 
hjTtline cardlage Between these hyaline laveri 
ts an interposed fibrocartllagc called the lamina 
tjbrocartiiaginea laterpubtca, in the interior of 
which there Is a \'ertiaU antrropostenor cleft 
This carity appears between the seimth and 
lath vean and u attributed to the breaking down 
of the mterpuhk lamina 


Putschar reported no prinapol diflerenoe In the 
deft formatioo of the mulupaise nulliparii or 
males in a histologiad stodv of 6o cases. 
Loeschche demonstrated that the mediao deft 
of the fMuphvais Is often present daring oariy 
life but may be absent m miles ihroogtout life. 
Vaiions xcoa of degeDentioQ and \‘ascuiarijai 
UoD appear In the nyahne cartflaginous plate 
which cjyvera the bonv ends, during the growth 
period The dac, whkh is at fiiat solid, aheva, fa) 
a later period cf^-ationa, tears, and fatty degeo- 
CTatian- The hyaline cartilage decreases with age 
and may be replaced with fibnoous cartilage. 
Loeschexe states that hypertrophy of the sym 
pbyiea] ligaments, looacnmg of the lympfayseal 
disc the iocreaaed growth of booe in young 
womoi and the renewed growth of cartllagiDoas 
margin in oldc weauen are the rescltant severe 
dan^ produced in the aj-mphyils b> premancy 
and pgjttrritkgL Tennloanoa of phviiokigkal 
growth of the syinrih>'tis a indefinite. Quandts 
tire CT tima tkp ot the cartflagtnota growth is 
difficult since it is rorager at si years and may be 
weD pronoiiDced at the •« of jp CarlQagftioiis 
growth b not demonstraSle beyvnd the twentw 
Uth year except for a all^t proliferation of the 
posterior bony margins ot the pabk bone Osil 
ficatlon of the deeper layers of hyaline cartilage, 
which Is not preceded by culihgloocs prolifera 


tloo Is found In the pregnant, the Doo-pcegiant, 
and men nt this penod. No cnlargeaait of the 
pelvT3 Is produced by this oasification. The degree 
of booy growth is calculated by the erteat of foe 
ward protnaion of the Ugnjnentous Inserin 
whidi bridges the poalerktr surface of the rvm- 
physis. New connecthT tisaoefoniabetscen the 
periosteum and booe and serves to strengthen the 
ligament 

P^TlfOUKJT 

Znfcctioo, fuemorrhage and laceratkai cf the 
fagamenta may be prodoced by this injury The 
pubic Ugamenta are tom and the fibrocartitagi- 
Dous union of the aymphrals Is severed. Cccn- 
plelo seporatloo of the Joint may occur bot h 
rare. Rlth infection present abecess foniaticD 
results due to lacerations extending into the 
I'scina. Two aheccases o c c uri c d In this series, cne 
befog mginal and the second luprspabic in chsr 
acter (Edema of this area is gcMraJlT doc to 
Iunsorrba» as the rcsolt of tearing of the hga 
mentoiB fibers. 

UEOUKICa 

The forceful descent of the fetal head through 
the snperior strait and a^ioft the ri^ 
prodoces thesefmratloQ of themonh^ilL SicrO' 
mac Invol^'mest on cee or botn imandapoa* 
terfor dlsplscmest of the acetahulom aay efteo 
•crompan) thblerioa PouletL and later Feaiia' 
demonstrated experimentally that shout 170 or 
more klJograms of direct pull were reqnhtd to 
•eparate the symphysis. Reis et al, quoting 
Soiatz, state that the combined contnetDe power 
of atmne and voluntary muscubtore b 50 kflo- 
gnuns cr one-quarter of the forte n eerw a r r is b a 

direct pull. ITiis latter is probably the factor b 
apontaneoos deb\Trj Sacro-IHacImtilvcnieiitw 
cm r e d In 10 cases, being nrece pronounced cn the 
left than right Both Jolnta were inrolved b J 
case*. Four cases showed no Involinncnt 
aOElrtOlW STUDIES 

The e\-Bl nation of the \ ray as a diagnostx^ 
proird fridtlees except In those cases in rao* 
there was a groBsacpiiratioci present InaDcs^ 
in tha scries diagoom was made dlidally <si « 


sacrtMllac InvchTinent In a separate , 
normal cases following normal, foiccp*, 
cwsartan deliveries, studied in conjimcto 
Dr Paul Tlvnan, although abowing no 
widening of the Jofat following dehveiy t«v^ 

show modfltTo/ this Idptitoperriried /Of 0 

to 8 weeks. fluorcasmpfceiBmlnatlorbsfw^ 
this new method proved beneficial as the ruptw* 
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FT* I Both bdt* tre ibown liidividiully Tb* upper 
bptitii U» *yinphy»*»l bdu 


could be readjusted with case and accuracy Flat 
plate* were taken immediately after the appben 
Uon of the belt to be deflcnbea and checkea every 
2 mcrolhi in the absence of symptoms, until the 
belt was diacarded. 

CUNICAL BYUPTOUS AND D1A0NO913 

Cllmcal signs of sqimUan of the sympht^ in 
this senes occurred anywhere from a motiua be 
fore to ra days foUeming delivery Pain In the 
tynphvsis regton and aJ^ m the lower hack, 
whi^ in some cases radiated down the thigh and 
legs, appeared constant. Palpation of the syro 
phyils will permit the insertion of one or two fin- 
gers between the pubic bones, If cedema and ten- 
derness are not too marked. Vagmal examination 
with the index and middle fingers m the vagma 
and the thumb over the lymphyso, may also 
•how the width of the separation. It is impossible 
for the paticBt to get up or lie down. Stooping is 
performed guardedl> and Is often unposaWe un- 
less the knees ere flexed and spasm of the ham- 
ftrings released Marked external deviation u 
present if one side is aflecled more than the other 
Lateral de%'iaUon is common. Forward bcndiBg 
with the knees strai^t la limited aithehamstrmg 
muscles attached at the tuberosity of the ischhim 
are nude tense and by causing strain upon the 
aacTo-iliac articulations de%‘elop muscular spasm 
Lateral bending ^•ar^e3 according to the suie af 
fcclcd but is more guarded on the worse side. 
Adduction with the thighs flexed deiTlops pain 
and straight leg raising is limited Spasm oi the 
hamstrings giN-es rise to a peculiar gait Itt taking 
the first stqi the knee can be drawn up without 
difficulty but OS the leg straightens tic spasm 
dev^elops and the fool is drawn or almost jerked 
backward so that m the extreme the foot 



n* I Both belt! in potltion rtkdy tor *pplk»tiotL 


may strike the floor a little m advance of its posi 
tion when the step began 
MotfliW of this coiKhtion can be easily demon 
strated Forced hyperextension of the thighs one 
at a tune, thus moving the ilia away from the 
sacrum, may be suffiaent. With ^e patient 
standing cue hand is hdd over the saermn while 
the pumc bone* art held between the thumb and 
finger of the other hand When the patient ruses 
one knee and then the other, the motion is often 
distinct. Grasping the crest of the flia with the 
two the thumbs resting upon the saertun 
and the patient la^g the legs as ahovej motility 
U often apparent With the patient lying down 
straight, leg ranting produces motion and pain at 
the symphysis. 

Dlficrential demonslrabon of disease of these 
jolnU can be determined bv tiie atrophy of the 
muscle adjacent to or below the joint, attitude in 
standing or walling, by limitation in motion and 
by local tenderness of swelling The character erf 
the disease is ge nera lly determined by the appear 
ance ol the patient, and locally by the absence 
or presence of absc^ or tumor formation. 

niEATUENT 

Removal of the tension and strain from the 
sacro-lliac^omts which in turn eases the symphy 
ils condition affords the patient considerable 
relief from pain. Insertion of a fracture board be- 
tween the bed ronngs and mattress will readily 
relieve the usual sagging of the bed Adhesive 
stiamilng ermvas sUngs envelopmg the pelvis, 
and butterfly braces have been appbed in the 
earlier cases and although effecUvx, required long 
hospital convalescence and a constant follow up 
to maintam correction of the dlsabflily Strap- 
ping the sacro-niac Joints first and correcting this 
pbo^ and then encirdmg the pelvis with a piece 
of adhesive plaster 6 mci« wide afforded the best 
resnlu In the methods mentioned The difficulty 
cnttiuntered with adhesive was that the plaster 
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S«> 



roiled, tofteaed «nd became kioie after a week a 
bod> pmplrilioo and tbco falkd to produce 
an effective lupport Retenaon of the adb«i%t 
too locg edjo ponced pitf tolei of the akin and In 
one of tne can vu a factor m producing a anpra 
pubic abacem For the rauacj oKacian^ it waa 
deemed aihdanble to trv a belt atade of uteeo and 
mN'oit’isg the ume pr{Qcipiei. Under the super 
%T»wnoflIr Peter F Rogesaoci, m charge of the 
OrthopedK ihop of the Bi^on Cit> Hospital, the 
bdts are made to order and to dt the indivHdoaL 
Mr Roceiaon has named the bdt the BoUnd 
belt Its cffioeocy has been so great In the 



FVt s- Eod'Tcwdt ot Flforw 3 and 4 wfaca th* petknl 
vu dbchain'f' 



F% 4. X rS7 plate takeo after U» bch ««i inM tod 
the coadUkn ronTCTrd. bcU «u ipcdM aal pcathe 
obtateed dkJct the flooroanjpe. 


svmpIijTU cases that orthopedic suigeoDs hive 
atnee used h with CTrellent rowlti in other b- 
Junes tn the pelvts. 

DEKMTnon or tth silt 
The belt b made of four ply ■teen with the 
tuMler belt 7 inches wide. The coder bdt pertke 
has whale b<»w riMw and straps that bockle in the 
front and beck. The top bdt which givea (firect 
pressare tntf the mnphystt is 4 bebes w Ide ud 
mdJes in frooL Felt and boese hide pads cover 
the edges of the belt cr\Tr the trochanter regk* to 
reliex'c preaeare Penoenl straps which are cov 
ered with rubber tubing and which buckle In frtnt 
heJd the belt down in podtioo. 


APTucAno't or Tnt »ilt 
P tUents who present clinical s>mptn*ni ^ 
first roentgenographed and evandned by the 
orthopedic lernce, m consultation. MelI^^^ 
ments are taken for the belt and a tcmporirT 
swathe la bound around the pelvis to give 
and rdle\t icuakm A fracture board b hisen™ 
be t ween the bed springs and mattress. When w 
bdt b completed the patient Is rouenTd to trt 
fluoroacoplc room m the \ ra> department sm 
the bdt is applied B\ tightening op 00 tt* 
tmder bdt the sacro-ibscs arc relumed to 
poaition. The upper bdt b then siTl*d 
^mphytis pubb Is restored to n onnM poeQ^ 
Duricg these movanentB the coirectte a 
defondty can be observed accurately ^ 
ray piale b then taken for pennant 
The atm-e mancui-cis dose the sacro-ubc jeenu, 



rettore tbe acetabula to a normal plane, and alio 
close the mp at the aytnph)^!^ in the first few 
cases in wmch the belt was used se%*erc pam was 
encountered when the sjTiiphj-sis or upper belt 
was tightened so as to remo\'e the gap in this 
region. Further observations showed that. If the 
sacro-nhc separation is corrected under the 
fluoroscopc and tbe upper belt is applied and 
tightenen at much as the patient can stMd with 
out discomfort, with the release of muscle spasm 
after about 48 nours, the sjTnphjus belt can then 
be approximated without discomfort to the pa 
tienL The gap if a 2 or 3 inch rupture is then 
restored to normal position The fracture board 
b remo\Td as the Ixit supports the patient and 
holds the parts firmlj Crutches were used In the 
earlier series of cases before the belt was used 
when patients were allowed out of bed Crutches 
are no^ discarded as, Vi-ith the belt applied the 
patient has ample support and can walk her 
bowels will mo\T and she can bend Patient 
must be free from tenderness and s>Tnptoms such 
os positive straight leg raising and flexkm before 
bang allowed out of Man> of these patients 
if o^rvxd iramedialcl> following dclh*crv are 
able to be out of bed cm the sixteenth daj In 


this last senes of cases 6 were discharpd m 3 
wedts 3 oth^ in 4 weeks, as compared to an 8 
to 10 weeks con\'alesccnce xmder the prior 
treatment 

DELIVERY 

Obstetricians (differ as to the method of delivery 
when this condition is present The writer pre- 
fers to permit nature to take its course unless 
there Is danger to the mother or baby when de- 
Uveiy IS then terminated bj forceps. Others 
advocate Immediate deliverj bv forceps or ver 
Sion extraction Correction of postenor or brow 
positions aid the mechanism of labor 

nrscuasioN of cases 

One patient, who sustained a separation of the 
svmphj'sis suffered a re separation in her second 
delivery but at thb time reatoratlon to normal 
position was more rcadffv secured than in the 
brst instance. Another patient, whose symptoms 
appeared at the seventh month, showed an elcva 
uon on the left side of the symphj’sis, due to a 
marked sacro-Hiac condition also on this side- A 
Thomas splint with traction of 5 pounds was 
applied to the left leg The belt readily rdleved 
the sacro-Diac condiUon Tbe patient was dis- 
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dulled liter 4 wteki, free froca symptoms. She 
returned md hid 1 nonnal delivery bat squra 
tkn of the symph^iis was it least one-hilf Inch 
more than at her hist en trance. No ncro-fllac 
slms were presmt after delh-ery but with the 
bat applied tightly following ddlvery the sym- 
phyta was readily restored to rtormal 
Two patients had abscesses of the vulva. Mor 
phlne failed to control the labor pains m tboae 
in which sepaiaboo occ or Ted before delivery 


I Spontaneous delivery an produce a separm 
lion of the symphysis pobla. 

1 Tbe conditiem occurs more frequently In the 
muldpirotis patimL 

^ Pain and tepdernesa in the region of tbe 
pubic and tacro-Qlac joints, palpable separation 
at the symphyslB, p»dti\’e straight leg ralstng 
and pccnlkr arc the most commoD symp- 
toma. 

4 Roentgenogruns show the sacro-Qlac In- 
vol\’ement ciaJjjm the symphysis separation. 

5 Treatment consisti b the use of a ^cture 
bo^ or Bradford frame together with a tight 
swathe to relkve tbe acateoeH of tbe ledoc. 

6 AppUatioe of the doable belt, berefa de 
tofbed doses the sacro-Qiac separation, restores 
tbe acetabula to a norail plane, and remm 'es tbe 
gap at the sym|)b)'ds pnbti. 

7 Re*seiMuaticea of the symphysis o c e mr ed to 
succeeding delirenei. 

8 CoiTcctloa of tbe symphyaeal and sacro- 
lUac separadoTi are ea s enti al for functional resulia. 

9- The double bdt permits a shorter hospital 
CDDNilescence and restores earlier fnnctkin than 
other methods. 
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RE-ESTABLISHMENT OF NORMAL LEVERAGE OF THE PATELLA IN 
knee flexion DEFORMIXy IN SPASTIC PARALYSIS 

FREMONT A. CHANDLER* M FA.CS^ Chit:«k) 

Ortkuwk Scrtno. CWUren'i SAo^* HoifiUl Prolewor of CW»t«k 


R exion defonnity of the knee In spastic 
aralysl* presenta a problem not to be solved 
y any one surgical measure. Preservation 
of calf action In counteracting flenon of the knee 
Is well recogmied In spastic paralysis, this action 
corresponds to the stabilization, by calf action of 
flaedd paialysisinvolving the quadneeps. Manip- 
ulative corriection of fle^n deiormlty of the knee 
in spastic conditions la sddom successfuL Divtston 
and lengthening of the bamstrmg musclea or divi 
Sion of the motor nerve supjily of these groups is 
frequently sufficient to permit standing with the 
Inis^ m full extenskm. At times transplantation 
of the biceps to the anterior aspect of the thigh to 
act as an extensor, aids in maintaining cxtei^on. 

In a limited group of spaiUc cases none of these 
procedures ts succeuful and wai^t bearing with 
the knees completely extended Is ImpiMsIble. 
Such patients stand and walk with the knee In 
partial flexion (Fig 0) Active extension to about 
160 degrees Upos^le and in some complete pas- 
sive extensioo is possible, especially If the ham 
string have been lengthened. In these cases the 
position of the patella should be detennined. 

The normal ^tella is In a positioa anterior and 
distal to the epiphyseal line at the lower end of the 
femur (Fig 8A) On flexion, the patella fits into 
the intercondylar groove and diminishes m prom 
Incnce as flexion becomes more pronounced (Fig 
106) If the spastic patients who stand wiUi 
knees partlallj flexed are examined to ascertain 
the position cn the patrila some will be found to 
depart widely from the normal The patella will 
be found opposite the lo w er shaft of the femur and 
proximal to the articulating surfaces of the con 
dyles. On flexion, these patelhe become prom 
inent riding high on the condyles of the femur 
giving the knee an angular appearance (Figs. 5 
6A jA loA loC) The patclle do not sink into 
the intercondylar notch The patellar tendon ap- 
pears unusuafl) long and Is prominent antenorlj 
Active extension is limited even when the posterior 
muscles have been lengthened W ilh the patella 
in this position quadneens action is lost through 
out the last few degrees ot extension because of the 
loss of leverage normaHj transmitted through IL 
The elongation of the patellar tendon and the 
tccondar. high position ot the patella mav be con- 


sidered adaptive change* resulting from prolonged 
tensioD during the period of rapid growth In 
complete extension of the normal knee while 
wcl^t bearing the quadriceps muscle is relaxed 
Contraction begins, however wi thin the first few 
degree* of flexion and continues as long as weight 
is earned through the knee joint In some spas- 
tic* the knee is never completely extended conse- 
quently there is no period of muscular relaxation 
while wartt bearing This continued tension 
added to ^e spastic tomaty of the musde may 
readily result in elongation of the patellar tendon. 

After many nnsuccessful attempts to correct 
this type of flenon deformity b> stretching of the 
knee, releasing of the posterior musculature, and 
by transplanting the hamstring muscles the fol 
lowing operation to restore the normal leverage of 
the pA tell a was developed. 


TECHKIQUr 07 OPOUnOK 

A vertical lateral patellar indsion ululating 
medially across the center of the patellar ligament 
and extending distallj along t^ anteromedial 
aspect of the tibia is made tnrou^ the skin and 
auncuLaneous tissues. Parallel inoslons along the 
medial and lateral margins of the patellar tendon 
expose it* entire length The te^on separate* 
from the anterior fat pad very readily and its in 
sertion into the tuberde of the tlbaa is exposed 
Then a block of bone at the Insertion of the ten- 
don is removed. A second block of tiblal cortex, 
distal to the firit and separated from it by an m 





pm 
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A B 


FI; 6 A, Due o( torere iputk pmpUgU tbo«^ 
eloe|Kted teailoti vith hl^ position paUUs. 

B lAterml ro«st;«T>o;na e! knee foUovlng tdvtiutmeot 
openboe. 

tact ridge of cortex is removed (Figs, a and 3) 
The patella is raobfliied b\ diNision of the apo- 
neuroses of the vastus medulls and vastus latent 
and the tibial lubeitle is countersunk into the »cc 
ondrecess In the tibia thusmovingtbepomtofthe 
insertion of the patellar tendon dlstall) about one 



FI* 7 Before Mvi liter adTincanent of patcBar UodoiL 


and one-quarter inches. The distal block may 
be replaced m the cavity remaining after the re- 
moval of the tubercle The tendon and insertion 
then are fixed In then new position (Ffgs. 4 s, 6 
and 7) 

Thb advance of the patellar tendon may be 
accomplished without i^mng the knee joint 
The preliminary diviaion or lengthening of short 
hamstring mna^ n easentia) 

The leg is kept fully extended m a plaster splint 
for 8 weeks Active and passive mcrvTments arc 
then begun- 



, Fig 8, L ml rotti teeiwffnmi o fno rinij kn« flexed 90 
decree*. Ntiic podlitm^ot patelU In rclAtloa to coody^ 
H Literu fnenljjeTKi^rem of left kiiet befort advmnee 


went openitkm ^^perforroed. C Lateral roeat |:e Do; ,ia m 
•bowing ■ppokrince of left knee •fter advnivccment opera 
tlon performed. 
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Fif 9 Patknt C P Shffwtef ol 

dned pCBQDB ei Varci, tod Uffa ptltlbr 

Bj bnnging the patella down to a Docmal po«»- 
don the lr\Tnige of the quadnccpi femorif u re 
eitabliihed and full exte^on of the knee made 
po Bible. 


CAJE irPOtT 

E. female 9 jean, admitted to CUdreot 
Memmla] Eoardtal, Frixmiy ii, tgji The patiest 
pkiaed cUdlx o( LoaUBty to a«e ana* « itaUBtr t* 
talk total {fiaUHty to valk. Patient wu a foil taa ta^ 
with tbonlder pnaestatkie This na comcTted to t 
cephalic pmentatkn asd deG\ cry was acne^ililvd br o- 

stnmmta. At time of ikliverx the bead mas badlr dw- 
loeted aad there aas aoov taemtioo of the w-»lp 
ejrnaoais was pjramt awl resnsdlatkn ret7 dl&xh. 
Tweaty fowr boon after Urth there were two se\ere caa- 
Tolaloes bat none flnce that time TbeckiMdldiutay 
natOaboat 6 moothsof Off She has ben naahle talk ip 
oiiaUbloaehibed.batcaailtnp laachalr ShehaBt)e\er 
walked. Tbe head was held ia a flexed poahlca tmH sbe 
waa afaeot $ yean of tfe vhen the bepa to erte nd k 
actl dy She made attnapfs to talk wbea 6 ysn cfd, 
bat cocld not ny words a klch could be andet ilo e d At 
aboot j mn of an sbe tbowtd tbe first slcns cf bekai 
istetestea io ton BeaUes tbe feoeral spastic coodidoaW 
alIonacles,sheiiashiMlBOier(aai{Ilne** with the exctpdai 
of broo cb cp rjeuijaj nk duiloc tnlaocy 

Tbe fithrr and urc afire aod wrU There b lia 

fabtoiTof one otbet child who dledat bfrthfeOowiapifoc 
erpaddhery 

Adfflaiktt labon 1 ory fiadioo. red Mood CtQi, 4000,000; 
htnoidoMft, 7d per eentj ahltt blood crD^ 9J<» I*<T 
m orphcoodea f s, 44 per cMt. lymphocytes, j6 per real, 
ortoahrsls, nejathe roa T in ) net, netadre fttsseranaa, 
nerune. 

Emnbutlai rrrtaled a poorly dmkped, poec^aaer 
lahedahlt flricf sbimtQyranHanBettretdyfil TW 
paftmt was uaablt to idt op o talk. There was arm 
nUat isaatldty cf matled derree teroblst all 
tics,fariaJ aad trank maade* Tm rya were DCamal bc^ 
for toow spasbdty ef molke and some dflatba of the ks 
pepfl. Both rracM aermally to ll|hL The htwrt , laa|a 
aal aldoanen were rsaeatlalty noneiaL Thenraierertrafr 
Era aboard a rery inaihed ipasridty whb lae anaa heW 
paitully flexed at ll» ettow, aad tbe fcmitas were ic^ 
whatproeaird. IrrriolaT JeAy mo rrmails were yersml ■ 
both anna, the patJenl ™Hny desperate alten^ t> ^ 
operate In pro do dng a p oj peaeful mtnewML The i esc 
was held paVtlalJy fleied and, oo attempdof to (oc* 
an Inepaar rolliSf motioa to both the rifht and Idt Mcs. 
PaEcBt was anabte to th escept whea bodtered ^ d » 
aanchair was total^ onaoJe to stand. 
to a staaifinc po* i riiwi both lejs croeaed la an 
arlmnrs poeioon. The Lnees wm flaed ti to so deirns, 
and the lent were In naiAtd equliras. All reflexes rm 
hyperactha There eras a bflate^ BaUnskl 



A. B C. 

rhe ro. A, LatcaT slew at rl*lit knee In fledon. Note nifirn of paleOa bto iatercapanlu |Too«, 
aafolax cootour of knee caused by hi*h positlcia of poteDa t PcolHoo ef potefia when arttre exterr^ » 
oa coadyle. B Lateral \ lew of normal knee ihoam* de- ToepateOar toakiD k eloofaled. 
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Opentkm wts dooe on Much iJ 1^1 The hamstring 
muscle groop* of both knees were divided and ortenilcm 
cast! were spplieil This resnltcd In complete coriectkm of 
the flexion ddormity On March ic. 1931 lengthenine of 
both AchlQo tendom wu done. The patient wsj given 
g e DCTsl ei e rds ts directed at the development of better co- 
ordination and was given speech tralninc VeryoLtlifactoiy 
correction of flodon delorndty of the cnees and eqidnns 
position of the feet was obulnel The patknt was able to 
walk betwecnporallel baa bat was iinshle to stand wtthont 
assbtance. Under weight bearing, the knees flexed to a 
pothlon of aboat 15 de a r e et. Tbe tcndcDcr to a >d» oa 
gait persisted. Tbe patient was cUsebarg^ hocne and at a 
later date was admitted to the folding School into a cUsa 
for spastic children. 

Id Angast, 1931. the patient was re-admItted for farther 
soT ger y During this thne, there had been a very definite 
Improvement In spe ec h and general co-ordlcEtti^ of the 
opper as weQ as the lower extronltiea. The sdsson gah was 
very pronoanced. This eras corrected on Aagnat 16 19W 
by a Dilatend sapnpQtdc ertn^xritQrteal roemiaD of the 
oDtorator nerrei. Immediate and complete rcloxatian of 
the abductor ^«sm was seenred. Sufficient acthr'e addoc 
tlon perked to enable the patient to bring kmees togetber 
vohmtarlly Altbough paasirely both knees could be e\ 
tended completely wbm weight bearing or In attemptaat 
\*oluntary extension sj to 30 degrees flexion persisted At 
this tfane it aras noted that both pMtelbe rode very Ugh oo 


the condyles, giving both knees an angulsr appearance. It 
was obvi^ that both patellar tendons were markedly cion* 
nted and that all tbe lev era ge through the patella was lost 
daring the last a; degrees of extetiilosL 

On September 15 1931 an advancement operation was 
done, the insertion of ^e patdlsr tendon on the Mt bchig 
advaiKed one ■njl one-cnarter inches. Casts were atnfietf 
bolding com^dete extemion for 8 weeks. This was followed 
by actm and passive movement to restore motion at tbe 
knee Joint Under weight bearing and active contracture of 
the quadriceps muscle, compkte extension was pooslble. 
On January 17 1933, a similar operarion was repeated, ad- 
vancing the InsertKm of the patellar tendon on the r^bt, 
ocM and one-qnarter inches. Tba was followed by retention 
m plaster In a folly eitirnded poctioa. 

COVeUfSIOV 

Elonwtion of tbe patellar tendon with loss 
of pftteljar levcnige i5 cncoantcred In spastic pa 
ralysis. 

The rt-establiahnient of the normal leverage of 
tbe patella permits complete voluntarj extension 
of the knee joint 

Waltham, bo 1893, employed tblspriadpie In tbe treat 
mcDt of Uteia) dislocation of tbe patella 
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TREATMENT OF FRACTURES OF THE HEAD AND NECK OF THE 
RADIUS AND SLIPPED RADIAL EPIPHYSIS IN CHILDREN^ 

R PLATO scm\ ARTZ, U D ajto FORRKST AtJUNO MD, Rocrom, Nr» Ycmr 
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W E lia\T recorded 64. refereiKa from the 
Uteniture 34 of whldi have been re- 
viewed to mrm 1. bon* for oar coodu- 
skiQs. Tbeae Indicate that the subject at this 
pepcr u DO knger to be reguded u a rare 
traumatic affectum. 

Onr puipoee, therefore is to iammanie the 
preaent ■tatui of treatment of fracture* of the 
bead and neck of the rodlot. Special attention 
is directed toward the question of immediate 
operation for correction of deformity In caan 
presentuw diiplaccmcnt of the radbJ tnfphniB 
and makhgncDent in fractures of the radtaj neck- 
Three casea ore reported to Illustrate these two 
of fractures. 

The mechanaro of Injury b osoallv character 
ired bv a foUv ertesuM and premted forearm 
whicb receives the bodv weight In protecting the 
padent from a fall A blew recaved over (he 
r adtal bead and neck mav produce euch an in- 


jorv 

The foQcnnng datnJfc^tuM forms the hanfai for 
the subsequent coosuimtion of the various forms 
of treatment 

A Fraclnrei within the radlohumeral ^oint — 
1 Frarturea of the radial head, t Dbplace 
ment of the ladiai qkphyab. 5. TJmr fractures 
from the radial head into t^ ladkl neck. 

B Fractures outside of the radjo-bumeraJ 
joint — 1 Fractures primarily affecting the radial 
neck between the le^ of the synovial membrane 
attachment and the insertKn of the bkeps 
tendon. 

C It Is understood <h«t varj-ing d eg r ees of 
cammlnulfoci. Impaction and miJalignnwQt may 
prevail in cither the A or B group. Moreover 
group B Is frequently complicated by coodlUois 
prevailing in group A Such fractures mav be 
complkated by varying degrees of injury to 
hniEiertii, porticulaily fracture of the externa] 
condyle. Tlie preaeaice or abacnce of Injury to 
the radius should be sought In all fw* of eUxnr 
dislocation. 


The dvacai puittrt The forearm b tsually 
supported by the opposite hand, in a position df 
apprendmatriy 90 degrees flevion at the elbow 
Masde spasm holds ft m a podtkm midway be- 
tween pronatioo and npinatwn. 


There b the usual evidence of pcriirllcnbi tis- 
sue reaetko to trauma. The madmnm twelHng 
with varying de g r ee s of ecchymosb fa lanilly 
centered over the radial WrL The extenal 
evidence of injury m the absence of defomdry 
b Qsuallv not great enough to ^rphin the & 
ability present Gentle passive ertemiai sod 
fleeloo of the elbow may bo 50 per cent of ncenal 
with reialivdy little evidence of pain. Athoori 
thb b a variable flpdlng great pain acampania 
anv passive effort to change the degree of pn»a- 
Uon or supiaation from the fixed pedtioD. Ksihsl 
devbUon of the forearm causes greater pain more 
qujckJi than when a similar passive effort fa made 
to produce ulnar devbtloa Pafpatjm gives 
evxlence of tension due to underiying hartocr 
rhage. The appheatkia of the index finger nay 
define a poant of maxirenm tendeness cner tb; 
radinl heed aid neck. All three of the pstaats 
reported herewith compbined of refetrw pun 
to the ndiaJ dde of the wrist wbaa presanre to 
sppCed over the radkJ bead and neck by the 
inoex finger This glmtfsJ obsu'vaiian has not 
been recorded in any of the ref er mces rmrseri 
by the authora. Crepitv b frequently ahsent 
rcgardiev of methods employed to efkit It oc^ 
over thb physical sign b not es Tit fal to the 
Hinifl dmgnc*!. Ajs a general rule, allerd 
alignment 01 th^ fragments may be Dathcr seen 
nor felL 

RfitnJiewgrapinc excmMoihm, The ratfid ^ 
iphyeb does not osdfy until the fifth to the 
seventh ytu and unite* at the age of 18 to » 
years. AnieropostcrioT and btcromeiSsl 
should be maxie with the nocmaJ faresro 
ui the tame degree of fledon and mpuislKau 
the affected aid^ Rardy chip and linear w 
tores of the radial head may not be reveaW- 
Gross evideoce of Intra-articubr and citrw 
articular injury of the radius prevalb in nw 
genograma of all other fractures included in 
A and B groups. 

Hijiarkal bvJt^nnd n*« A* tm* tf 
ro/ex. Without the Intentioei of 
■Ive, the following opinions of 34 aut boa 
been e x pr e s s ed 1^ qnotatkns from 
papers for the obvioai advantage of the ran 
in judging onr cocdnsioTis. 
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We were unsuccessful In finding reference to 
these frmctures in the -woTts of Hippocxntea (460- 
370 B c ) Paul of Aegum (625-690 a.d ) ma> 
has-e known of this injury to the radius ' The 
ulna, and radius are soroetimes both fractured 
together and sometmies one of them only either 
In the middle or at one end, as at the dbow or 
wnst His bnef subsequent discussion docs not 
indude further reference to the radial head and 
neck. 

Petit (1726) described a method of ehating 
crepitus 

It U cAiential to bold the upper Part ot the Fore Ann 
with one nind, wUlft with the other one makes the Hsnd 
of the Patient idtenatlrely perform the Motion of Soploa 
tion md ProQitioc, and if tt that Thne the Radius Is 
(ouod to nakt the Hand that hoVU the upper Port, sjkI 
makes so F.fTort n ydnst It to move In Prooauon or Soplns 
tion one may be ssaured that there Is 00 Fraetnrc. On 
the contrsry If the Bone h broken it wQl not resat and a 
CrtplUlioti win be benrd, because the under Part of the 
Ranha which k moYin^ wlD rub sf^lost the upper Pan 
whkb b kept, as It were, by the fTand that held the upper 
Part of the Fore Ann. 

This and the remainder of his discourse fails 
to IndKate that Petit recognized fractures of the 
head and neck of the radius 
Neari> one hundred j-ears later (1811) found 
Desault wntlng as follows. 

In whatever war the fracture may be prodoced. It 
octun in the middle or at the estrnmtles of the bm 
very rare near its articutatloa with the os hmoen, it b 
mote eoounon fa the mUdk bat loore frequent ftQl at 
Its lower end. — If the fracture exbts at the upper end. 
the thick muscular coval ns which there surTOTmds the 
radmi, renders the dbgnoab more diSiculL 

He Iben referred to Petil vrithoul givmg further 
informotion on this subject. 

In 1830 S D Gross, of Philadelphia, ated 
Petit he almost repeat^ but did not mention 
I>csauU and contnnuled nothing originaL 

In fractures of the superior eilranity of the radios, the 
f>mptoim are gen e rally more faintly developed, on ac 
count €)f the treat number of mnades fa whldi the bone 
Is Imbedded and tbe dmcDotb b ronseouentlv more dlf 
ficuJL 

James Sj-me (1832) made no mention of the 
pcaiibilil> of Injury follcrwlnc direct or indirect 
trauma to the radial bead and neck- 
The first defirutelj recorded observation of 
fracture of the radial bead followed an acadentol 
postmortem finding b> Bmrd, in 1S34. 

hlab ce lijne neat point oossl Infijnfbic que le pense 
M Dupuytren. J al vu cette anr* (i*J4) i Fbipltal 
Saint Vntofac. le bras d ira fadWdn qul 1 ftoll tuf en ae 
ktant dTuu second tlsce tut le pa\v b coude pm-lry 
ftaJl le fl#re d one d^fomalion co tout wmMabif. i ccOe 
que 1 00 olwre daw la liuatloii. La n-doctlon lot ten- 


tfe et op<r#e aans trop dc dlfliodt^a, imolqa’fl y edt dc la 
rlglditi cada^-frlque unc prcsaloct mWlocre, oerefe sar 
I avant bias ct le braa cn aens contralrc, suffit pour op< 
rer un noarean djpUcement, qni s accomptfna dSine W 
gire CT^pitatiofL Ca maaoeurrea de rfductlon ct de hua 
doo fmoit accocnplica phuicura fob de suite avec le id to e 
rfaultat. Lei cixactftr^ aaaigiitt par M Dupuytren i b 
fraettne trenaveriale de ITiumfruJ ftalcnt 600c Id on oe 
peut plus ivideni. Or void cc que la dmectkm a mcaitri 
I hmtioQ de lavant-braa en arriire a fracture done 
partie de 1 apophyae coronoCde du cubJtns 3 fra ctur e 
d une portlOD <hi radlni, qul divaalt la aviti articulaire 
dc cet M de dedans cn debon, et aboutlaialt i on denu- 
ponce de son extrtoitfi sop4ricure lur la face aatfiieure 
dott rffultllt uu fragment tnanjulalrc qd par son df 
placement facBe, cnlevalt i la aritf articulaire du ridhu 
on tkn 4 pen pr^ de la surface. 

This was not a simple fracture of the radial 
head a fact not emphasixcd b> previous refer 
ences to Benird s report 

Ten >'caTS later (1844) Sir Astlcy Cooper said 
that fractures of the neck of the radius were 
mentioned b> surgeons as being of frequent oc 
currence but there most be some mistake m the 
statement for it is on acadent which I batT 
never seen and if instances ever present them- 
selves (N\hich 1 do not deti>) the> must be vtr\ 
rare 

Helfench (1897) pve the first unquestionable 
evidence of recognition and treatment of fractores 
ot the head and neck of the radius together with 
epiphyseal displacement. 

Fracture 0/ tbe head.— Thb fa wholly lotra-artlcnlar 
It may be aanplete or bicompikte (fiaiure or bending) 
la the Utter caie tbe dbynneb b naturally difficult and 
uaceruln. Coses of complto fracture axe to be recognized 
when the head of the radha b abnormally movable with 
crepituo, but it may be noted that fa Bncfa coses the move- 
meol oi the head fa pronatlon and supination sceau to be 
unaffected. Pain b naturally loohxea to the region cd the 
radial hesd. This fracture may be due aometlmef to direct 
more frequtoUy to Indirect, violence and the elbow may 
bo ellher atended or flexed at the time Tbcre axe natu- 
rally present the algns ot injury to the joist and not fa- 
freqiieot^ tUi fracture la overlooked, and considered to 
be only a contosko or a drstorlkm of the elbow Ocm 
aionally the radial nerve b damaged at Uk tome time. 
Since one con moke no direct presure on the small upper 
frajioeot, union will probably take place, fa spile of oil 
precautions, with condderahle deformity and limitation 
of movemest, which may later justify operation oimI re 
sectioo of the rodkl beaxL Fracturei of the neck of the 
radlua and tiauautk separatioo of the upper eplphysb 
are both atremdy rare ai abo are fractures of tbe radial 
abaft alone. 

He ri\*es two illustralions of fracture of the 
radial head united bj bone. The ipedmen was 
resected from a woman aged 28 >‘eari, who had 
fallen on the outstretched band Tbe joint was 
stiff at on obtuse angle and pronatlon was limited. 

In igoo Mouchet reported ii ermoa of fracture 
of the radnl neck in children 
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TW tau pi oi t b (Dod io tlw csaa U the foctcn hu 
been pjuvu l T treated H the beflaplDf A**<mu&dbc 
aarii b meda It b OKomir to a aMafC tad DWaTTya the 
Inctnra daO/ without pej4n( UT atteotloa to redactbn 
winch h ol ten btfcmOJit le taiiBoin. A prvper nioaioB 
ct the fnctiOTt cusot be pt«U \jj taf form of diuafaw 
aad asj •pfmntnf b <bagere«» for a proper fua et i on 
the Joint n a ridoM coaacHdatkm reaolta ta tphe of 
peeper trratavat aai there b a d htn ihaace 1* the faac 
tlcD of the fomnn, the nrttoa ihecJd BM bohate lo 
operate and perform an oateotoen^ of the neck of the ra 
dna The eclr tanorrefilem taaj retoh fim thb 
opentko c oa a l i tj m tlM appcataace of a iD^ deem at 
ca]:ltua ralpu t the exd of a certain time. 


ctaffilnatke, bat the best rcaoha wQ otoaOj ba obtthnf 
whea a cofieerratlva method of trcatuit bai ten U- 
karisf the cnen operatJcai for tine oaa cf ^ 
fnfraeot with Hmfaed motka tn tha at tie 
iW r««ea of aoo-onkai. If the pUte ahevs a 
•0 peatlr dbptend, that if left ta poaitin ft *fl rah 
in panial ankjloab, or b la daofer of becDg ua e a 
bo^ thnaixh aOMinJoa, It had beat be remoat J by ceci 
tbo. 

BajtjenbguCT atate* that be haJ never fooaj it 
cectsi&ry to operate on a coie of thb factDie. 

In igio Rhbonrdlii ftated 


T Tomer Thomai (^) pohlbhed an artlde 
endtJed EiperitnentflJStwly and R«P<wt of 
Caacs OD Fractures of the of the Kadhts 
In 1005 In the 45 patients reported, there were 
4S fractures arx] oedv t of the patients was ij 
tTors oid, none below this a^ Therefore the 
object of this paper was reUtively Uttk 
consklcralkm m Uk ctasidcu presentation of tha 
subject b> Thomas. He staled 

InAesd of betnf snezcmUnffy uUihrrto 

hebevrd, bus «jtna« aoe, lu pcaattufy ob«care asMre 
hsrtDf rrtkdmd K a^edsUr dxficait of rrcnfnftioo. There 
sre taoTc cma of tha fractoie, rffinsnted br akb^rtetu 
m the hands cf s few ikbfr^bin to rhOMcIphto Up 
than the wrltcn cooid dad afta a thoroofh search of the 
Utrrwe (tS) aakbt e total of ej. When oaly the 
rtditl head b fmct ul e vl , nefmarj eubkn of the head 
sboold DM be dose Eabiaa of the head under toy dr 
cuiratSBeeSi aewi eT iJ^a of the detached fraiiml, «iD 
rsrrlT' be remtbed 

timoa ct ina fosuKuts vfll ocenr hi lOMoy caaet, eres 
it moderate moresients of the «ll»w be e acoum ^ d iir l es 
tha bfaflns proem. The pnaibClty of noo-c^oo, bo«- 
erer wiE anraja be preseat, and at tt win be ^ScbH tc» 
detrTTnlaa the exact i-nn^rkm prcrallh^ wlthbi the Joint, 
It will probabty be best In aU cases to penslt no DoretBcnt 
for the first three or focr weeka kt u e cn ieati <t intn y fM« 
period probahfj do Bttle food and Buy do omefa bano. 

In 1907 Thomai (34) published another paper 
on “Frarturei of the Head and Neck cd the 
Radios” In which he HtarT ^ pa^d the problem of 
dto^TWiis treatment was exdoded. 

In 1909 Hammood reported tlmt be had seen 
14 cases of fractore of th« bead of t^ radius 
in a total of m cases of all fracturca. Refalive 
to tiwtiocnt he states 

In osei with tpad tpprmkiatlMi of fiwxmrati and bat 
ifi^ (SspbeetDou. I bare had the best rnolts with the 
ri^t-asfsed tin spUnt, fsahireied for the tndh ideal aim 
ind»Ji4«jrttdb7S sfia*. Ihsw^tshcpwldbsleftinptMW 
few serinl dsTi to a wnk. 2t b then remomf at faUarwb 
cf two to three dijt aod nassafe tad fentle naadve nw w a. 
nrats Lies on At tha cad of thin to four weeks all 
spparatn mar coBaHj be emitted. 

where there b walked (Cwdecwmeat of fcafmratj which 
encroach orna the Joint cartt/ there wQl natnral^ ba 
soeae ankrloils no aetta what tha trestmeat, and the 
qaestioo of epnadre toterfrrmce arbea. E ach ewae moat 
be Jodfcd oa Its oww merlti aa sbenm br tha roeotfcs 


With the etteptioD of fieoire* with sb|kt or a 
thm of frafsieiita. It can be stated tw the p , 
at these frwctorcs b wot rety lood fnm a furl Iren) 
fiotot cf wiew 

Many diflneat fonsa of treatneat hare bns swd. 
Soote cases bar* bees treated by rmiiein aad early ^ 
moUBaatke and stIQ ofhm by an opea cpmtkw. itera 
of (he pwdrnts amoay the 37 o« which thb therb btewd 
were UrAled by mawwfe and early mrffinrif. Is J 
of these cases thm was a EndtstioB of aurtewM to- 
mobfSmioo was D«ed In 4 of three caws sad sathbeuty 
nwtilts were obtained. 

Aa open operatJcai was pnfonoed either eerly or isle 
Id 7 rawa se t oci da ry mieetkaa wtre a sd c to 5 sttB* 

klai^ sslhon faror early moffniaiVai with orthhud 
nsasMce. ilewrrrr aa tnccaopfrls ankykab enan ■ 
aasy esjea to wUch nseUIlBtkn has bm too hasty 
IsBBobsQsstkm has ti« adraotacs of rrllesba 
shoold not be aard to aO casea Cm resslu sre ohtibea 
In cases to ahich thee b a tears wlteat 

neat seratsilkn of the fn|3DnCs sad sKheert rack de* 
rerraaikav ^owe^er net£batkn shooid not be wed • 
all >aikKio of thb factare. It b not poebUs to *«* 
a perfect posltJofl of lie frs*arnU If aa epparitas sf ssy 
UMbaa^ 

An open eperstk® may be performed hnajedaw^ 

whea other me liods cf treatmes I hare fsHtd. 

aiT operstJoQ nsaafly ghrea rood rrsnjts and It to tie 
adraatafs cf betof sh^pkr tnan sn early cpeatlM sr 

cwQse the tbeces are not ccptnaed or tofiltfsted w ith Mert 

How e s u in certain cases in which thris b a 

cf the frsrments, an ii'nFueitwte opetsOcab 
owthod of chefcE. Tc has tha srfnatate of sct bco*J*f 
f iwctai B toeif and abo oo the aitfcnbbea The^i®*™* 
cceabti in the remoral of fiagments aad u 

BHSt rww the frsrmeaU are loo brm and too jaoM •* 
be fixed In pUce The elbow Wat stnU be T®® ** 
ai^ Uood shooid be mamed Aa early opasaja » 
■nmbhes the temporary tocapodiy airi aaoy pmf*t 
compIkatJeos. ^ - , _ 

It b ahaojatdy urcriry to “ IP*®*" 

and perfect hmaostaib sJwld be obtained ^ 

ahoold be tzuDohfUied to a f or ahoat a s rek sad ises 

caicfnl Bjobfllatjea started 

Two years bter (roii) lUtaot (15^ 
so coses of frarture of the bead snd era ^ 
ndlus. Of these 19 Involved the betd snd 
tiw neck. 


II cases wltboot dKfscoirat tie 
d by a po sl f ii oT ipCnt, bekfnr beraa <« « oet« 
dv sndmmw^^ the «ii iy * 
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flcdon md otaaion wtre begun m ioon la the nreffing 
lubekled uinally abont tie tcntb day Pronitlfln 
•upiiiitkm were begun iboat the fifteenth day Resolt- 
naloD tnd erteniwp we re complete In all caaea. ^ * 
(cUpjpint off the radial lide of the bead) pronatkai 
and •upination were to ihghtly altered ai to be claaed as 
peifccL In XT cases pronation and soplnation were half 
that DO the Doimal ilac. In 1 of the same aa the first 
two tnePtioDcd, bat with a Hu of fracture beginning 
well to the ulnar side of the articular surface of the bead 
and extending ou t w a rd through the bead fupmatkm was 
one-quarter and prociatwn one half normal. Both the 
latter cases have aocne ^nin during supination and piuna- 

tWCL 

In the 4 cases with dliplarnnePt of the fragments the 
\ ray was necessary for the dlignails of the HlspJimoepL 
In 1 the head was brohen into three fragments, two of 
wbkb were displiced anterior^ while one reataioed In 
podllon In this type the entire bead was remored by 
cutting thiouBh the neck about one-half Inch below the 
■rtkular suifsce of the head aitd removing the bead. 

In the t remaining cases the bead was brt^en in one 
place only and the fragment wbkh srai radially placed was 
dKplaced outwiml and forward and in thk type tbe frag 
ment ooh was removed. 

Tbe alter treatment was «lfnnar In other ropccts to 
that pursued m tbe fractures without dlspbcemenL 
Re^ls The resulting motion was better In those cases 
In which tbe head was removed (Le. the neck cut throng 
at tbe lowest possible level) In tbe case Uit mention^ 
suplnatloQ was present to ac^'cn-eigbtbs tbe xurmal and 
pronatloe was complete. In the other cases of oau p f ete 
removal, sopfoation was two-thirds DormaJ and procitloD 
seven^isbtas nonnaL 

In tbe 3 cues of partial removal of tbe bead, tui^ 
UoQ was one-hilf normal, pronalioa two-thirds nonnaL 
and pain was present daring other movemenl in one of 
tbe cases for nearly a year 

Tbe 10 cases of fracture of the neck were all transverse 
in tm and involred that portkro of the shaft aboot one- 
hall Inch bdow the head. The \ ray was used to coofinn 
the location of the fracture and fo none of these cases 
was there any marked displacement 
Trefltment Wth the arm in mid-porilion between 
pronallon and supination a U-sbaped plaster spQnt was 
applied and left on for from j to 5 weAw hlasatge was 
b^n on the tenth day and pa^Khr motion and rotation 
at tbe end of the third week. 

Results rnnatlon wu complete in 2 cases, and In 
these t supination wu also nearly complete In tbe 8 
other ca*es, pronalkn was two-thirds normal and supma 
lion five e^lln nonnaL 

In tgi4 Damdi expressed Ihc opinion that 
when loose fragments int'olv'e a considerable por 
tion of the tnternal aspect of the head of tbe 
ndius It Is wiser to remotx the whole head ns 
such Otherwise the changes at the supenor 
radio-ulnar joint would matenallj interfere with 
pronatlon and supination 
Jones (18) stated in igis 

rracturr^ of the neck of the radhrs may occur with or 
without dhlocatlm of the bead of the radhts forwards 
on to the front of the capUeDum or cxteroil coodyle 

Treatment (a) For the umplc fracture of the neck tbe 
treatment li full flciioti of the eflow with the forearm 
suphuted. ib> When the head fa dbiocated as wdl as 


faaukcn ofl the dopUced bead may hrmede free fieuon. 
The treatment Ii to remove iL The lump of calha 

which forms aroond the broken end of the neck fomii an 
areflait bead under the mcddlng forces of the ordinary 
movements of the part. 

Fiicture of head of radhii. Fracture of a portion of 
the bead is not unaanmoD. It is very apt to Interfere 
with fuplnadon. 

Treatment The rule fa to manipulate until ruplnstlon 
la casDy attained. If failure results then the lom piece 
can be removed. One of the chief causes of "dkkmt” 
elbow b tTvhiBhwi of a amall p o rti on of the fractured 
bead of tbe radhn. 

As Iftte as 1920 Lequemcre and Ddhem be- 
lieved that 'Les Iractures isolte de la cupule 
radiole sont tria rares. Turner en 1905 nen 
avail m lUg ^ que 48 cas en tout. Smee they 

ve DO other reference and must have meant 

Turner Thomas of Philadelphia one wonders 
wbetber this excellent monograph was available 
for tbar use. 

HiUfOt In 1920 (16) called attention to the 
pos^Bity that the subluxation of the head of 
the radius described aa a lesion in chOdren under 
three txais of age (Sumson and Jones and 
Loveltj '‘ina> m certain cases be a separation 
of the cp^yals not readfly detected even by 
X ray This author made the Kune division as 
Tanton 

1 Frseturts of the haul of the rsdha. These inclode 
sU whkh eocter In the region of the upper rsdio-ulnar Joint 
capsule and iodude the epiplnwesl leporatJoss. 

a Fractures of tbe ueu of tbe ranint. These lodude 
ooiy thoK fractures that involve the booc below the regkn 
of tbe Joist capsule and above the attachment of the biceps 
tendon. 

The present authors agree with this division 
as previously stated 

Grossman (1923) stated that where a frag 
ment has been separated and displaced so as to 
block flenon of the forearm and it cannot be 
reduced b> conservatrve measures, operative in 
lerfcrence may become necessary wherebj the 
offcDdlug fragment is cither replaad in its proper 
position or removed StorcL (1924) believ^ that 
tbe demonstration of a loose fragment forms an 
mdjcation for a surgical removal Dnberg (19 4) 
staled 

In lbo*< cun In which the bead of tbe rsdnn ii dfa- 
pUevd, 10 u to ame mecbaalol obwtruction, it u td- 
vfaahie to excise the dlfpiocaDeot frigrueut withwt de 
Uy wnd to start, manage, etc. ImroecbateV siter opera 
tlom If operatioii fa posqjooed there hUaWlity of ovteo- 
axthifta wnd other J^t and bony changes devetoping 

In tbe ‘imishrooin” type of fracture nunvige roovT 
menu, and ciercfaes are osaoDy sufiiclent to about 
a good result, but In some coses tbe flaltenluR of tbe bead 
of the ridia% caoies considerable thkkfnbg and excess 
coDus formatkKi. If therefore at the end of « fortniaht 1 
ireatmenl there fa still decided limlutloo of flexion and 
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I It b ad baUe to ofmtc and moove 
tlM bead of tba radiua, takliif arc t fct a full ran^ al 
EDOTODesU vhOe tbe patfcnt la uader tbe amatbetK. 

kclkigg Speed, hi 19J4 (j 8) dtea tbe detn 
mental rtsulU <d exdsiOQ but docs not ntenUon 
replacements. He njs 

Iq cbOdm abb rmlof bonet aad In Infants, nacc 
tioe a not Indksled Ooe imut not inteffaa with Un 
c ;ip fcT ia for fear ei tiu atb deformity aad the kaa of 
looeuio b DttiiTsQy c icT t ap e In (trat depce. (Lcnfth 
of >rmf fcqairc d b not itsted ) Kxreptkaa be In aiJ^ 
lowd jomta or tbcae in vbkh there b tendency to mudt 
nev bcBie formatka Alta sacb raectloo fat aaCb ebOdren 
or adoha. we oaa a noditad artbioptcsty by mass of 
Lnmplanted (aaaa. 

Sfwed fj?) again expressed hli opinion In June, 
1924 as folloin 

Non operatrv tratment b Indlated la •dolaccnts 
and chdam asLh frxetura of the neeb al the rsdnn, rvm 
if drcapiUtKiQ of tbe bone tas raaJted frao fractnc 
By direct p r awirc tbe kwaeoed f rag m e at may be forred 
into KvnetniSR appraacUat a rtorTaafrebtlan alth tbe test 
of tbe bone and tba forajm an be rseme op and fpUoied 
in a pontioa of ceauptete ftaxra After or 4 days, 
•cti Bouorti an br ims aiib aa apecUJ a(iea>p( I re 
nubbsb pnoatlon and Tpfniirm Bakiny mataage 
aad bclrra tnstmnts are atnnidy Lndanted A happy 
funaUooal reanh, adb toaae loaa of nnx« of mrHioo, may 
be aatlopated n moat ases (Peteauiifa not fh«a> 

Sever (192O dlsomes trentmerU without dti 
femtation between chlldfen tod adults. He 
tutes 

Tbe rdaUoG of tbe ariknkr surface of tbe bead (radbl) 
t the nloa and to tbe ea^teOum does not Kcm f beef 
pest fatiportsocc. rtcept as oriciailly bid don, to a pood 
lanctma] arm Howerg tf such a canrQtkai ■ fomid at 
oacc, 1 e an impartxio *iLh cacsUerable dbpbccwiit 
btrrally aad aatoAoriy of tbe head of oi« radma. do barm 
as result la aUemptbif by aa operatiac to replace (tgiee- 
rnrnt with GniMiiaa, the bead la its proper poai- 

doD cm the end of the raot^ abaft, and I belirre that In 
moat ases lha ibouid ba dooe ao as to rc itor e as arach as 
poasihfc noma] anatocnic idatiocs. 

The fiactara of tbe be^ which abov In tbe meetpeDO' 
frua that there has been a piece of bone h^ipett oA. a 
abmr a marbed aJimtion cf the pbse of th )aiot aarfBCC, 
CeamHy retmue, at least IhenceticaDy aa operatioa to 
rrtnose tbe knaa frajcment that acts as a foTebn body In 
the efberw knt Thb tocee psecc may a^ Uo<£ free jeant 
EBodon dW' K a rr me wra 

Fracture dalocatierts of th« brad of the radras, ahni 
Lbrre has bees cornplele separation cf the be.^ and 
neck with eD ^f j cemcs t of the bead, abnld be operated 
oe and tbe bead removed Tim b not graefxlly enotqdi 
I do, huarvtf bet to secnre free rnotkw) la aupfuitipB 
and prottaiiorL, the nedt cf the radica shoaid be maoved 
nearly to the bfciifCa] t bercaity aftg ipfltLma of the 
orfcfcutar Uonmt Tba dsofcr cf tbe radios ndioK for 
aard from the poll of tbe Uerpa, aa the re* oh of the ncape 
of tbe Dn± from the ortfeubr Uicimeiit b not cf ao&dent 
tnportXDcet wcbhaxaJ oat free Kipfuthn and pronaUen, 
wMcfa b often as bmJtcd after bcomplrta rcmoMl of Iba 
hi-wH aben tba neck has beta kft, as before opeiatkio. 


The more etanpiete rcnanal of Ibc radias, fofloata| k 
moral of tbe fmctnred bead, mill probably ipve a tatet 
cad result. Thb procedure hemever h not laicald 
as rootiae in all cues, bart only fa thoac ncccsbUti^ a 
complete removal cf tne fac^ 

Fslrbonk (19x5) bridiy itites 

In tractnres cf tba bead and neck cf tbe rsifiei. K 
dbplsecmeat b aot Croat, tba eOnir iboaU ba mri b 
(aO fleihra sad tbe qnestioe of operatkn ibmid ba peat 
pened tin bter In many do operadoa b DeeesMrr Q, 
poacTcr, tba vbola or part cf tha bead of the radn k 
finasly dbpkctd, h sbotiid ba remiwtd fortbaith. 

C W Culler Jr (1926) presented sn e«el- 
Icnt summsiy of tic rwolts of ccpa cn ' S tnr IrtH 
ment sud exotfcin of the radial bead. He itstes 

Upon tbe kasb of tbcae rcsolts It aoold be ratnfaOy 
liL^atssflfe to enake a Mtbfactory ceerparboci betarta ihe 
otmilvc and »oai.opernl[ra methods of treatlrix frcclans 
of the brad and neck of tbe radbs. Tbe finres oo indinlfi 
b owevg that ike doard method of trtatlot shnple cracii 
d the radbl brad prodneu utbinctory resoha. As ro- 
nanb frncturoa of tba three other cksart — (1) sq^rstfca 
of ooe fraximt (t) framMstatioo, Cs) frocture of the 
acek— ft can ewiy ba said tbt cacb method hu }feUd 
•one nsclts that am tood, as atQ u a few that ane 
IffipcrfrcC It woedd arem, therefore, tmaba to adrscsti 
etebioo In crev csun cf frapmULta or fnetsred in 
TUi b tiprrfally Inw ■bet tbe opmtlrajwtcedart it** 
b wH frea troca dancer The tiuaksl dmesfty of tat 
lf« aad roDcrvlni a dnsde d bj i fa ert pfecs of the bend w 
of fbdisf aad ainmna all pfecs b a siltlpb Iw 
may ba cansclrTable. In ou cssi of us 
Ipwa p at bast, ne-t aD of the fratmrnis osld be 
In addItfc>o three of lie patlenb eperated apon saffetrt 
Infection of tba sreainds, ten] tint In debyed ctaroalac^ 
and b Imnlred resnlta la tao. Oashlnfat abo tbbQ 
that slwaid t^ doard tvtbod fall of tooi re sets b sp- 
peeprlata cases rrc oui ie may still ba had to pwskat ^ 
mo^ of Iba Iratments, It weald seem best to treat tta 
bfories withool epentiao e u. cpt aber deSaiteboas- 
tsona for maovaJ are mea e uL Socb Indies tku a cw Jf- 
pear to ba (1) eoeb ilbfitactmast of a frumeot ce cf U* 
abole bead as woold Inleifere with foil JoW 
fs) IrrcdudbJe eompbcstlfij dbloeatlrio of the * 
ulna or both, (j) malnion, aslykab or bspabed natu 
b oU cases. 

DcWiard (1926) is pcaitli'c rcJatlvo to mcfic* 
tlons for exdskm. He n}i 

When tba caffl Dum of (he rwlius b casff rtHy ^ 
uebed, u aril as dr^ilacTd, It must be epefauvriy 
moved, nd tl* end result b then not qnJte • bvwi^ 
u oe> etnaerraUv tronlmcot of alatple fracta fes ce^ ^ 

radbl head. When tbe radbl caff teUum b not 

dbpUcrd, it esn be restored to hs „ 

operatl e tmn e daj rs Tib portioo cf thedbJw)Bta^ 
not t be removed altbout orient accemfty Tne 
c^revilta obtaloed b chlldnm abo aera coc*^aUyv 
trsal^ lodicato that ibb mcalc of treatneyt * . ,w 

entitled to prefereoce tniiesa a atrea* dbebo^ “ ^ 

fraipsenti require an operative bterrealk*. 1 
a (pod futsre faactJoQ, the preaenatiew of use 
head b iivdicated in cpcrativ InterveiUlc^ 2^"^ 
gestlon hiu been made, but it b no* ioitifi^ t 
fw of of n plcca of tbe mdwl buU, 
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lliH friipncBt, but the rttire fci»d rf U« ^V^>eotl>e 

r»dW be»d U brokm off « » whoic, without more thio « 
dispIactfflCQt beim dcmocatrtble bt tlw rocntten pktnie, 
t rtpUccmwt (A the ndkl he*d In it* proper podl^ bj 
oper«ti« nwuurei h aUkd for (a^ptforent with Groa*- 
nuui 19*3, Sever, igjO The bemd of the r»dlu* b too 
importint A portxBi <h the ciboir Joint to joitify it* Tc 
rmnil without orient wch u * comaiinated 

fracture with tfatfi-Hwg md ipiinteriog of the bone. 

P{ab (1939) tCTwrted so cases seen between 
iQjj and 1938. Twtnt> five were treated by ibc 
ciosed and the other 35 by the open reducUon 
method. 

Fbcure*, Mparttioo*, ani fractum without dbioattkm 
must be treated cotner.-aUvdy by nwan* of an eiaatk 
haortty hot air bado, «sd muMge. The raniti are gDcni 
Dblocated fracture* nrosl be treated iursiwlly the rt 
doclinn ajid fijalioo of the head sn-ea better reaulU than 
artirpatfcuj (aarcenwit with Grtwnan, tpaj Sever 
1935 DeWtard xg» 6 ) the Utter b the method of choke 
in coQip»oTKi fracture*. Tbe repoaJtioa five* ezcdtcnl 
rewiu. TbeeatlrpaUnabuHiallyfoiiowedbyaocttclltiifU 
Iron sA owtUn, espedaOy in the ftcttte of prortatUo and 
suphniioa, and as occasiooa] appearance of free jdnt 
bodica The poatoperaUve coetrphcauon* can be prevented 
to a ffreat extent by padding of the radki iturap with Uacb 
oblalwd by a free traoepknt (rtxn the faacb Uta. 

Ke>,i93i slates 

la chQdmi, if the dhpUeemeat U aiight, the fncUirc 
ahouid be treated amKrvadvdy with the expectation 
that growth wQi c or r e ct the liight defortoity If the di*- 
placement b aaarked, open opentke b iiMhcaled aad thb 
ahouid be daoe aa ama u praetkabk after the Injtuy 
but the head <A the radiut abouid CMt be retooved u te 
fcconvmended is adult* for the aasM type of fracture 
fagreentent with Groaamao, ipij Sever 193$ IkWaard, 
(jj) 10J6. rfab 10*9) 

lo chOdren the head can be maa^KUted or picked out 
and put bad: in iU Donnsl podtioci on the oeex txKl held 
fn pwtUo by pUefog one or two autum of ffoe catgut 
in the perioiteum of the Deck aod then latnring the an 
cuUr ligameat ammd it In thb operation it ii bnportsnt 
that dbov and fortam be placed in a podtion In 
which the bead b falt^ aUhle os the ned: (a ftexkm of 45 
degree* in a nd<hx>dUon betwren nronaUoo aod cupioa 
Uea in my ca*e*i After the bend b piaoed b poaltkm. 
the foreann ihoutd not be cooved ootfl the wound b dooea 
and the poatedoc pUtter mold has hardened. Thb b of 
great hnportaorr ao *iight nKnetocnl may not (hspUce 
the bead which b fixed very iMecttrriy on the neck. 

Within the past year I have repla^ the head b * 
ca»e» is child res and both now have appradmately comud 
motlofl in fledoo, eatesakm, pimtuc^ and aophulkm. 
iwml power in the fotearm and no pab. I have not 
attempted to replace it b adoils. 

The only coouflwthn I fed 1 have made b the replace 
ment of the bead b chiHren. Id the lileTalnrc I have 
not fmnd that thb hu lets tkne 

From the chronokigjcal rc\icw «bo\T gitm il 
Is tnidcTil that the adsTsabifitj of rcplaang the 
radial head and neck lo correct malahgnment has 
been advocated bj an incrca«ng number of nu 
tijors »ince 19 3 
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CASE REPOBTS 

c*«: i B I* S M II No diSro aged ii year*, 
wbfti, schooigui, estcred ernergency dtviiion Strong ife 
morUJ Hoapital, Jofy a, 1931. Twelve hour* previemaly 
the peUbat trirorf and fdl oa the fioor cm her erteoded 
and proaated lot forearm. There wa* immediaio pain arid 
bah&ty to u»c the elbow The patksit wa* broo^t to 
the bxprUl beoiaae, after 1 * boun, the pals had still cot 
abated. The past lustary wa* irrebvanu She had never 
prrriously broken aoy bone*. General physkai cramb a 
lioo itowed a wtH dcrtkqied and ncFuriihed gjri of n 
yean. The Tarrou* system* were DesaUve. Tis 
was VM b 90 degrua' fWkm with the forearm midway 
between prooatbo and supination. The forearm was sup- 
ported by ti» r^t hand. There wu moderate sweUbg 
about eOxw joint. Passive fleriop and extecskm m 
the elbow were poasibb to to degree* and 145 degree*. 
re*pecti\T!y, without diaconaort. Only a few degrcti of 
passive supinstioQ were posaS:^ because of ptb Then 
war «aari«s en gauds Srctiars g*rr A» ktad ^ ikt niiMS 
««tjb n^erm f*iu to th$ duiMi fni ih* radttu No aboor 
maUty hi conUmr of the radial head could be made out 
Roentgesu^rami of the left eibosr sbowed a fracture of 
the Mt Tuib* just bebw tb« proximal eplphyas* with 
definite lateral a^ anterior cfispiLfntent of the proxunal 
fragment (Fig. i) 

Laboratory findbgi IIca>acktbb So per cent while 
tdood cdJs, 7,fico nrine, dear ydkiw add specific grav 
ity 1.010 aibranin. Motive sugar negatKe mkroaoipki, 
few while bJood ttib uajseraiann reactkai, negative. 

Tftetmeni An ooen redoction wai done at once uader 
ether tunthesis. A Linear iodsiop mu made os the Ut 
eral tide of the forearm with it* midpoint over the radiai 
bead. An impacted fracture of the radial seek wa* found. 
Tha had rented in a displactmest, anterioriy and Ut 
erafly of the radial bead. Tbe defoanity am* corrected 
by kreiage with a perkatea! ekvatoc at the lien of frac 
tore (Fig s) The hnpaoioa gave ftabfi^ to the frag 
menu. No inlental fixaUos was used. Ine piencateum 
wa* closed with isterropud aHk mtorea TV reaiaWer 
of the woQDd was doted in layeta srith the same suture 
mateiiaL The elbow joiiit wu UurDObflieed in 90 degrra 
Bexkm and faD supltulkm with a posterior p^ter spli n t, 
Tbe wound beakd fer frirmm. 

The apUat was removed at the end of 3 week*. Physical 
(heopy by roeans ot baking massage, and gentle passive 
mothia, wa* comnaeoced. 

Seven weeks after operatkiD the pxUent bad a perfectly 
twnnal elbow joint (Fig*. 3 to 6) 

Cask * P L. S. AI H. No 65*43 *«ol 7 >tar», white 
•chooJgiri entered U» Strong Munorial Ho^Ul emet 
pmcydlvirioo, September 15 103* Patient one hour 
before tdxniaikiQ. The faff had been tU>'ed by the pro- 
naled right hand, the elbow being In complete extenakm 
The post Kktory wa* irrelevant Sw had bcvTr broken 
*«>' bone* previously General physical examination 
showed a well dtvckficd and Doumhrd cirl of 7 years. 
The various system* were normal with the exceptiOT of 
the right etbow The rifht rOew jciel wa* held fo 90 dc 
pees ffedoD arith the forearm in complete pronaiion. 
There wai rnoderate swelling of tbe itTrion with cccbymtKk. 
On palpation there w*» an abnormal prominence in the 
reason of the radUl bend and cm gentle prcwarc o\-er this 
area tbe patient winced with pain. PaWvc dexkm was 
P<«Ibie U) 70 degree* and extenikio to i6q degree* without 
tmdue dheomfort. AttmpU at patdve suplnatkw were 
p^u! and rturiedly limited Tbe patient compiUned of 
irferred pain orer the dtstal end of the radhi* a* much a* 
ttat produced b> pressure of the Index fniEcrapnlied mer 
the radial bead and neck. 
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L^bontory fiadian «a« ffonnAl LftoOfloUn. gi ptf 
cwu,«klte blood cttti, *,400- nrine,cJe»r ytlkrw i Tl i lmr - 
TOTific iit rltr -ooj *lbamtn Deffttive tugix aq^hrc. 
ttOBoeot •bmed aa o<Tnfcmil mhJU blood cdL 
tawnnum mctkm vu uftHve. 

RocntROOfTimt riieated • fjtUue ef Uk radhtt Jntt 
bdmr tb« protiiml btml and anltrior 


30 cnbk ositiactm ol thfct dari blood. Ilv 
m found diipiaccd far ncMaieair and 
aqMiatcd fran tM ndlalibalt except lor a mtflpoatal* 
liliicc> nilb Koe dUtiaiity U wai replaced b aoaaJ aia- 
tlm^hlna wftb tbc rad«l do±. It iru fousd to b« qabe 
umUue except wbea tbe forcacm vcaplaad b w^inth^ 


Trtmtmfid 6d esUy a ebped re<Dctioe wai attempted. 
Thb waa oot tocceaafgl CEcbt boent bter aa opot muc 
boo waa dose tmdfr ether anratbecla A e iach cunrrd 
badden with Ita mldpolat oref the be*d of uk mdiaa aod 
coovexltT temard tlu oberaoon waa made od tbe laleni 
fi(b of tb forrmiwi. The head of the radjctt mat fenod to 
be broken cfl ccanpletely aod drapkeed aatertoriy and 
btcT Qy It waa replaced by emtk ferera g e alth a perl- 
nslra] lerator betwrea the Iracmcnla Ibe fnementa 
rrmajoed m ppoaiUoci e\en abea tbe forearm waa pro- 
naird or Hpuiated or tbe dbow fleted or rTteoded (Hg 
Kj No lotcroal bzatkn waa dW Tbe annokr bptament 
«a« repaired nd tbe werartd c kwe d b layrfa aitb nlL A 
penteim plaater aptint a af^ilied t tma >o < aBie the 
forrarm w go deyieea’ flericici akd foil ^ipbatjon The 

rwod healed frr pnmtm The palaefft wa df-<ftanird 
fmm the boapital oo tbe rtebth day after oper ikn im- 
mofatantno aa awtinoeil for 4 areij ^lat wa^ then 
^^rDo^ed and the pat ml encouraged ( ir«c the arm N 
phrdotberapy we* 

Tao BOQtiti after tbe oneratkiQ tbe patlat bad nwn- 
pbte ram of oetbn b toe ndbburDm )oUt CFIg* g 
I ) koeattpsoKTuea ihcwed bralioc at tbe Iml of 
tactan 

Case 1 16 S kl U No aced ti raanv 

white Ktnofboy esmd OtbopedK OPD of blroac Me 


ak aedftd between tba radial neck and tbe dpltAni cf 
the bumeita (Flf. 14) Tbocapaulaof tbaUatiaadcaed 
wfth latemptcd lOkcutamaM tbe wound, b hymaU 
tbcaaiDeniBreinatertai The elbow folat waa InawffTWd 
In complete exteafaa and the foreajTpbwipfaaLixi, a tba 


erbr plaater ipUnL Tbe wound healed /rr trfmtm 
a fcfc after operatloo the dbow ^ofat waa centiy darf 
o deyrrea whtot aUCTlbetia and a poaterW 

'Eloenteenotraffla (afkmbg tUi rt- 


norlal lloepllal, K omn b er eg, ig>a. Tao boon befora 
otry tbe piUat bad been ab 7 >ed out of a dair by aa> 
other ecboD&oy He fell opoa ba Sexed left Hbov TVta 
wa kn mediate pain tn tbe elbow on tetempo at iddUoo 
I be patt htAory au irrtWrut TV had nerer eOfUlned 
any trac tu iae pre%>oceaty Ptepni ctatnlaatian ebowrd a 
ac 6 derdoped and n o^^ o boy of ele^en yearn The 
aiioiie ayatanti aere mmal. Tir Ityi eAew mneated ^Imbt 
cUbia The forearm waa aepported by (be riaht band 
The elbow waa beU In go degrrea fierkn tbe forcarwt 
midway between prone Uon and viptnatlnn Taa^ ellnVwt 
and ertemmn a era limited by pain to go aod lodefreta, 
reipectnety Pjvw eaDpraaticn aaspowble ibronababait 
j per cent nonnal range It aa anompaaicd br definlt 
rTeyfini mer ibe radwl bead aad cBcr«ed pain tefemd to 
tbe refloQ cf tbe rat&il haul od to the otatal end of the 
radxn Gentle prra uu B cner tbe radial hewd etintrd no 
rrepltiia but cao^ referred pate t the tao repoaf men- 
tiooed N aboormallty In coatour of tbe radial bead 
could be palpated 

RocctfriucTaisr board a vparalxm of tbe ptmlmal 
epfpbvaft cf tba Irit radiirs dbplared mt tbe jntel n IT 
tanged poateriorfy to the radlnr There aa% an awvrbted 
hair hxie fractTrre witbont demkeement ibrouidi the bletal 
eptcondyle cf the hutnerai (Fit t) 

LaberatotT fiadhm bfmcfclobfn. 76 per cent whit 
UJtyal ceQa, 4,450 Urine, demdy yellow apecific giavfly 
frOi^aiahae ilburma. neyatlre, Wtfar Dryatna.ndcro- 
acopfc, oc c a km a l epithelial aad ahlte blood ctHa AVaner 
maan r eac tl un au arisathe. 

Trekwat Tbe patient wu idnnited to the hre-pltal twi 
tbe foOowtef day aod an open redsetk* aa« dooe ui^r 
aitraoi oekk (M-cuyxen-etber ancttbeala ABararlarf- 
■lon, j If lacbea toriK. wa* made on tba Utnal tide of tbo 
elbow with it* mUraut ver tbe ra dh Ji ai iie ia l Jofnt Tba 
(cfntauopeoed Oedefn 


to go degreta whbout aaCTtbetk and a poateiW pk^ 
■pint aai applied. Coenteenotram Mteateg uk rt- 
ealed th«t epfpbyka bad mnalned In nemd poddoa. 
Tbm aecia after openlloo thk (pbat wi* riaurrcd ud 
the padent roen or a p d to trie the ana. No pbykKknpy 
waa o«ed 

Tao and one baU moatb* foOoalnc loMy tbc nttef 
had cimipirte flextoo In tba elbow eeteciKW, m oeptn, 
Mipfnatm, go per centj aad pimatloo, nonail (rT |« ij la 
«) The patknt bad no »nnpto«i>% on motion arjitm 
oold be felt In Ibe JefnL The \ ray Bexallira at tUitki 
aboaed the epfpfitaia In normal poahkm. Tlete am 
•etml mhiula booe fragmenti In li* >niot titerj wetef m 
bdnit doo to ■’ott fiaxnwnta brokea cC it the anituj 
inyxxy 

smniAXY 

RoiomtJoo 0/ fuDClion in ffrooi* A tod B 
mlh relaiioo to treatimt {ivta 


I 0 r» A. FfMtorea white Ibe iadak*nJ 
Jetet 

A. Krartona of l±» rarfi*! ie»A . , , , 
j IJi'iwr and e^: » ItMtoota wltk kUk « 
dkplartment ^ , . 

a. Treatmemt ItnaoMliati* »f 9 * 

greea fleite ahifoll ngfcatko 14 to 

»a daya, foiloaed by wafr . 

(i) Reaah All motiooa normal cr «r 
iCgbt Haltatioo Inooe or b»i^ 

I. and entangled fractwe* *» ®- 

pUcemenl of one or more fragraetli. 
a. TmUnmti Set A 1 „ 

(i) RunlL Moderate to ^ rre tefP - 

tkm te pfOQitlon and araw* 
awiafly farmfrli* flrdoa tad fxJrw 

^ Can be inptm ed oo]^ 
re*rtioo adkJ bead 

_rf.. 

h. TfraUaeot By tmndwto 

rorTtrti* cf defortnl^ and 

tHnjotahxatkiei a* abore flaltef ““ 

Mlnhmnn W 

UnJtattea b erne « 

ProbaUe pre^e*lk«l ol rt*ertJr» 
radial bead aad aect 
t TreaHwat U 

;5S:£A"S13^*- 

rortJem. Two to 4 w«ti'Iii»>«“*^ 
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iliy or may not bt foDourd by pbyJKF* 

TJftlfl or no HmJtition fa» 
pto oa tion tnd mptnadon. Flexion 
■ rut extenxioo nomuL 
b. Treatment. CoeticrvatiTB treatrocot al- 
waji foCoTtd by definite impalnnect of 
fuDct^n fat two or nun dlrectlona. Fre 
qttcntly requires resectioo of radial 
and neck. 

4. linear fractures from raduJ Lead Into iK<k. 

a. Treatment. See A 1 and A, s 
(i) ResniL See A. land A, s 
n. Oroop B Fractures craUide the radlohnmeral 
Joint. 

A. Fractnm oi the radial neck bet we en tbe ievel 
oi ibe synoidal membrazie attacLnexit and the 
insertioQ oi the biceps teodocL 

I With TTitn t ii mi rL or no 

a. Treatment. 90 de^reca 

flodoa and (aH toptnatloo, 1 to 4 veeka, 
folkmed by and minagr 

(i) Reaolt. littM or no Umitatlcra of 
function In any motian of radio- 
btuneral Joint 

a With 

a Treatment Operative correctkm oi dc 
fonnlty ImcooblUxatioti, 90 decrees 
flexion, faQ tupfautbo t to j weeks, may 
or may not be foIVrwcd by maange 
(x) Result little or no limlutloB In 
proctatlon and n^ifauitioa. Fkdoo 
and ertemioa of the elbow normal 
b Treatment Coeservattre. 

(x) Resilt laTaciabty kadi to dlubQ 
Ity wLkL can be unprored only by 
r ea ect ki u of radial and nedt- 
nL Ciottp C It la obvioua that the vadatkma mes- 
tloned are Incited tn the tmnmaiy of groope A 
and B 


CONCXtrSIOKS 

Traamalic swellmg on the lateral a^)ect of the 
elbow Joint abould mrcct attentioa to examroa 
uon of the head and neck of the radiua. 

Intia articular or extra articular relationships 
which are detrimental to the restoration of func 
tion of the radiohumcral joint cannot be favor 
aUy Inlltienced by manipulation and fixation. 
Immediate mobilization hu been found equally 
detrimental to the restoration of function of Urn 
articulation. 

The limitation of function which in\'anabl> 
folkrwB these generally employed eonservatiw 
measures has Iw to the nearly of frequent re- 
section of the radial head and necL 

The bead and neck of the radius ore rwent tal 
for stability of the elbow jeant and m^tenance 
of the normal carrying an^Ie of 10 de g r ees . 

The renwal of the radial bead wnd neck ma\ 
imprm-e pronalJon and supination but It is at- 
wa>a foUowcd b> deformity in terms of an iD- 
ertased canying angle, and rthU\T instability 
of the dbow Joint. 



Fig 1 Wt Case i Tradna of ro«itg«»*mai of kft 
elbow cm atfasinioo. July 8, 193a 

Fig. «. Case i Tiad^ of roentgenogram* of left elbow 
after operation. July 9 193* 



This paper is presented as additional evidence 
In support of the premise that Immediate opera 
tion is indicated for the correcUon of (i) dis- 
epiphyMs, (3) displaced fragromu 
w the radial head (removid if necessaiyO and 
(3) malahmiment of fragments m fracture of the 
radial neck. 

Measure with the index finger over the affected 
radW head and neck produces referred pain at 
tie di^ cod ol tie raiaa. On tie fim otaen-a 
Uon ol till dlnical sign the les-erity of the pain 
directed the making of roentgenograms to deter 
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r left Uie t Tr*dnf d roeatfHWfmni d ifgfcl ' ' ' { ! 

■a t tfmufm September 15 ^ ^ « . t 

1 Cut Tiu±ionw.lloUITUi,tolriKbtdbin. ..!> ‘S,Mt Cut ^ Tai^ .< nig»l»»oiim tJ Ht 

uUia. OcSbS 4, «i ••'S* “ tiWuloo. Nttnbtt it itJi. 

F%. 14. Cue 3 TnosK d n^titfrorfrua d Ut 
- ■ — — - - _ _ tfl)<nr «fi« opentteat December i, rpj*. 



FIit 9 Cue t DcxIdo 3 laoQCb* afteropottioiL 
rW o. Cue 1. EiteaBOa 3 toQQtb* after opentkaL 
Fif £. Caaei SupfiaOOD 3 onuba after operattoo. 
Fig Caae Printloa 3 noctltf afur epentka. 

mine tbe procnce or tbeeoce of Injury to the 
distil third of the ridlia. obicrvBtlon has 
been nadc m 5 mccofive patienti. bKdoding the 
3 irhich have been reported. We kivc fouod no 
report of this damci] $ign w the 34 refenaicw 
quoted- 
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NEPHROPEXY 

P1E8ENT Dat Status a»d Descuption 01 a New Techjoqu** 

rrHABT.rs PIERiE ILD F-A.CA, 3 aji Fiakmcd 

■ UrglafK*] D^itnat of St Uuy^ ^ btfin TadBc a »i n ] TT»mtil. lo Frocha* 


\ T the pcc*ent time uroloriiti of nuuiy drf 
ferent part* d the worid have returned to 
the beieficcct opendoci now known a* 
nephiop ei y Indeed, nn operation has a more 
fwidnjtmg hiitocy It* dacovery was foie- 
ahadowed when Rajrr noted that relief froco the 
symptona of movatle kidney could be obtained 
by rest in bed and bv mecfauilcal support In the 
form of a pad or belt Beg innlitg with thk ob- 
servadon nu^eoni be|;an to rrylte dehrute efforts 
to relieve tha particolar coetdltlon by surgical 
su^wnsian of the kidney lasurli^ It* paunanent 
fiTitlofi m the prow podtioo. Howe^ doe to 
mlstiVm choice cd the operation for condltioD* 
not warrantiDg it* use in any way furxeon* in 
general came ux quite a period to out doubt on 
the vihie of the operatloQ and socceeded In dl»> 
grdirmg its vake However the operadoa has 


He hnt attempt to secure a movable kidney 
wa* that of Dr G reet av Ole Dowell, of Galveston, 
Texas, who in 1875 attempted to secure the 
kidney by means of a leton. In 1670, GQmore. 
another American surgean, socceasfolly removed 
a painful, atrophied, floating bdoey from a $ 
month* pregnant wc wi m n by the lutnbar region 
the second tuccadnl dellbertte nephrectomy In 
history and the flrst surgical interventkm on the 
kidney daring pregnancy In 1878 Martin popo- 
lariicd nmiinEctOGiy for the rdief of mOTaSile 
kidney Radical removal of the kidney gained 
some favor because it wa* an Int erv ention that 
pe rm a n mtly cured the patient It soon hrrwm^ 
apparent, however flat tTin radical operation 
tacri freed a relatively healthy kidney could not 
ha pofunned when the oppoalta kidney was 
damaged or Involved by stone fomtatlaD 
when renal mobility was b^tcrah With tbcaa 
facts In mind, Hshn, In 1881 conceived the Idea 
of firing the kldnejy br sewlnf the perirenal fat 
to the wall* of the lumbar inririon bv suture. He 
called this operation neplir r «i 1 mph y Figh t yeaia 
later Le Dentu wrote his excellent work entitled 
“Affection* da Rdn et de* Uretirei" In which he 
devoted an mtire chapter to surgical suspenson 
of the kidney and In which ha stated tnat the 
term nephrorihaphv led to confusion as It stgni- 
fled suture of the kidney For fr^tlnn of 


the mobile kidney to the posteikc abdominal wall 
by suture he int^oced the term “nephropety 
which came from the Greek meaning to fix ^ 
to coagulate. This tenu was toon adopted tod 
has bm univeraally employed since fW time. 
TTahn ■ original operation conslstni of sutuiing 
the fatty capsule to tha rnusdes of tha lumbar in- 
cision. Although this opcation did not nrelut 
Ing resolta, it paved the way to the perfeetkn of 
vanoui t>pes of operation that pgmsnently 
relieved t^ patienL S urg eo ns soon bq^anltodiDg 
their efforts to the invention of numeroiB ana 
ingeniou* method* of nephropexy Many of the* 
were never adopted cr were soon given op for 
method* that affonied the hlghot pcicenla« of 
lasting fixation After the operatam had heta 
petfected so that the percentsge of faHures bad 
been redoced to a mlnViim surgical s mpendm 
uceedlngiy pcpnlar ncoe MJgHxu 
eager to follow tha new mhlon, little heedra the 
criteria for operaticc advised by Albania a^ 
many other tViinHisg arokgists, oamely pam, 
ohstroctiTe pbenocoena and gotro-inlestinal 
symplocts, Mnd began frrmg mcrrahle kidneyi 
tnat w ere caioiDg no symptom*. Tho*, tifli, 
nephropexy soon Became the fia h hln g touch, the 
master itroia of nearly every abdominal cpe»* 
UOQ The result — and a umte logical resolt--^ 
that in many In^tanrfi* the opoaticn gave Dttk 
relief because It had been depended upon to refine 
renal obstruction itut’ Hid not erist. But this o 
perience at once led numercras surgeon* to 
the fip^T M tlrm entirely And thus the pendui® 
swung far and wide to rach an extent 
patient suffering from severe attack* of * 
r-rt^ dos to Strangulation of a movable kiiiff 
had difficulty In obtainli* this doe 
Unfortunatriy nephropexy is still bod in ^ 
repute by certain su r g eo ns and 
in recent publication*, amphaslie tho fsB^re 
this operaticD in case* in which as os osl 
been wremgiy applied tod them surgeont^tf^ 
wfflMly or blindly faD to recngnlis Its un^ 
tlonabie beneficent result* in the numeroxo m*® 
to which it I* being intdllgentfy and more ccr 

roctly applied. _, 

At the pre s ent time most of the rageom P« 
fanning nephropexy fix the ki dn ey by means 


KW Ua tadka «• OMau «( te tea ftaacho Cmtr U 
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sutures taken through its substance or fibrous 
capsule or secure It by suture of the partially re- 
sected fibrous capsule. Some surgeons employ 
bands of musde, fasaa, or tendon secured from 
the surrounding structures in order to perform 
fixation Suspooion by support from below ob- 
tained by closure of the renal fossa by approxuna 
Uon of the penrenal fascia, fatty capsule and 
peritoneum, also has its advocates. Otbera em- 
plo> the combined method of fixation in which 
they fix the kidney by sutures passed through the 
capsule, the parenchyma (Papin) or partially re 
sected fibrous capsule and secure additional sup- 
port from below b> massing the renal fascia and 
pentoneum 

At the present time there seems to be some con- 
fusion as to the choice of the operative procedure 
to be employed m the relief of movable bdne^ 
presenting symptoms, and these symptoms it 
may be remembered are pam gastro-mtettinal 
disturbances nervous phenomena and the per 
satent infecticwi of the kidney resulting from 
faulty dramas Very recently some surgeons 
notabl> HcsSjKerbst, and others, claim that deoer 
vatkm or renal lympathectoray, alone, wiU re- 
lieve the patient of the symptoms of movable kid 
ney NVhlle this proewure unoueatwnably re- 
lieves the pain associated with tius condition, it 
should be reservred for those cases of nephralgia m 
wUch faulty drainage due to stasis pla>a a minor 
rflle If any Nephrc^iexy is the operation of choice 
m patients in whom movable Udney is cau^g 
marked symptoms, certainly m those in which the 
l ow ered position of thfa organ causes faulty drain 
age and penistent infection of the kidney and in 
those w^ cannot toloate abdominal Mts and 
mechanical supports. 

The development of urography by mean< of 
which renal ptosis^ ureteral an^adon and bade 
pre ss ure changes m the kidney can be actually 
demonitrated on the \ ray film afforded the 
dean cut saentlfic evidence necessary to pomt 
out the true bdications for this operation with 
the result that s urg eons no longer need be guided 
by misleading palpatory evidence. And further 
more, the quite recent intensive work on the ureter 
has revi\Td and has again Justified this beneficent 
operation which was almost lost to the profession. 

At the present time urologists of many differ 
ent countnei of the n-orld ha\*e added their guld 
ing influence in the de\*dopment of nephropexy 
In Engiand we find Bell, in France, hlaiioo, 
Cbevatsu, Papin HaU B^-cr, and Legueu, In 
German), von Lichtcnberg In Spam, Sinchia 
Cmisa, C^oentes and hffraved In Cuba, I>ddn 
and In our own United States, the late B A. 



Fit- * itep A, EoUre kUney U freed and de 
Urered lata the loaiion. The upper urelcr Is freed (ure- 
tovbiU) In order to cfimlnate any pressure might be 
exerted thereon by aberrant t^kIs or fibrous 
B Ureter dissected free. 

Thomas, Bransford Lewis, Peacock, Fowler 
Lowsley Blssel Buiford Hlnman, Scholl, Squier 
DemJng and Mathfi. All of these men have added 
them bit to replace nephropexy on a sane and 
sdenUfic basis and to nmke It t^e its proper im- 
portance among surgical mterventions on the 
kidnev 

But of courtc the ideal operation for surgical 
suspension of the kidney should be one tha t ac 
complishe* fixation of the Jddnev m the renal 
fossa in a sufficiently high position by which free 
drainage from the kidney Is assured and by which 
all kinks In the ureter can be obbterated In re 
checking vunous methods in vogue for this pur 
pose the author obsenTd that m some instarKCS 
the kidney had not been fixed In a saUsfactorily 
high position to make possible the best drainage 
and freedom from binkti in the ureter This led 
the. author to devise a new method for the regu- 
lation of the height of luspcnsioo of the kidney 
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rij Seroodttcp IIln*lr»l£i imm align CTr««J»jin(»lbfCti5fl>y The ty wp atJa r ticn pTt 
£bn^ are eaJIy locatnl co Ibc m p et to nrfara of ibe troil artery cr Ita main btanrtw* abm 
they »TT tescf^ E i p o a nr e fa firDiUted by reltartfan the rrin with a gaal] irtractcr 


md bv whni one could replace this or^a in on 
Ideal anatomical dtailioD acsoriag perfect drain* 
age and laatmj relief of lyroptoma. TTii* meibod 
cocsista of bxatioci of tbie organ h^h up in tbe 
renal fom by toiina tntnrca in tbe fi&ous captukt 
of tbe kidney and attaching them above fbe 
ele\Tnth or twelfth rib 

Before de*rribing tha roethod It U well. In 
order that tbe need for a new and more aatb- 
factoiy »eheiiM of napemke ma> be full> onder 
stood to review the methoda of surgical an^pen 
rioo b) means of the fibroid capsule wbkfa haw 
formed been emploj-etL Itbhiterestiogtbatall 
through these vanous and very rimnwr methods 
it is possible to foOow the fascinating history of 
an idea as It proceeds bttle by httle to Its present 
form as Dlostmted in the present-daj technique 
and state* of oephropeij ” 


Baflnl , i8Si WB* the fint surgeon to fix ti* 
kidney by means of in capsule. In tbe same 
Robert \\eir ofNew\ock Independent an*fl 
out a similar technique to that of Baislnl m 
forming the first recorded neptropeij m w 
United State*. In 1888 Duret, of Lille propo^ 
lus method of fiaatwn b> the fibrew* capsaJc. 
These surgeon* emphi tired the fact ^ 
sb^d fix the kidney by passhig suturestmuj^ 
tha more rc*i»tant capsule ntw 

through the rather loose fatty capsult 

of experimental woA condocted tt 

Vanneafvflle i8S3 and Tuffier 1889 
was definitely proved that fixatioa 
•oture* passed through tbe parencbyiM 
kidney caosed no lasting damage to 

imgeoo* sooQ bean fixing the kkfcty^ ^ 

of ntura pattea through Its substinee- 
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Fitj, Thlidttcp AlrUn^ulirtTOitydaychiomlccalrTiliuturefapMKdUircnigh 
the ttcooi csp«ale on tie interior nrlace ol tie upper poVc ol tie Udocy kielnt two 
ooter bridra on tie ctMirei turf ice of tie kidney 


method of suipensiDn gained conaWerable favor 
and fiiatkm by means of futurei passed through 
the capsule of the kidney was not revived until 
the beginning of the twentieth centurv, when 
Goclet, m 1902, described his method and de- 
clared that It was not necessary to pass sutures 
through the kidney rubstance nor was it wise to 
rctDO^•e lU fibrous capsule in order to secure fixa 

llOIL 

M\Tule Goclet was working on thb method 
of securing the prolapsed kidM> Max BrOdel of 
Baltimore well known anatomlail artist devised 
his Inan^ar suture later known as the BrOdel 
stitch which was passed through the renal cortex 
and fixed to the quadratus lumbomm muscle. 
Howard Kell> soon adopted BHJdel s tnangnlar 
suture of fixation b> the fibrous capsule and was 


among the foremost kidney surgeons of the Umted 
States to point out the beneficent results obtained 
by perfonnlng nephropexy in indicated cases, 
Hb guiding mflaence and keen judgment has 
done much to place nephropexy on a firm basis 
In this country 

Althougb Relly’s method has given him and his 
numerous pupils excellent results, the author ob- 
Ber\'ed in checking ha personal results from its 
use by p\Tlographv that the kidney was not al 
waya fastened In a satisfactory position lake 
i,me the other methods heretofore described bv 
whkh the kidne) was fixed by sutures taken In 
iU fibrous capsule gave excellent result in many 
cases, jet In some instances it did not replace the 
kidney high enougji In its fossa nor m its nonnal 
anatomical position These verj uncertain do- 
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A. 

Fig, 6. A, PjrlofrtJn uieo oi a palkot agfd Ji yrtn, 
preaentioj *ecoDd degree nattl ptotli. la the pre-op«»thr» 
pyi^ajprn ooc rcmiikj the knrcred podtit^ tondoa ol 
tM kidney and earfy hydroocphrorii. B Pyrlogram taken 

raentB of the old operation* wludi led the author 
to fcek to detdae a more aatfafactoiT operation, 
one by which the kidney can be fixed at any 
hnght desired by which it is entirely freed from 
the surrounding structures and assuring that the 
upper portion oi the nreter can be readily exposed. 
Tn»* last Is to eJiminate any back pressure on the 
tube from adhesive bands or aberrant vTssels 
which left untouched might defeat the purpose of 
the operation 

Asma>beBeen the idea which threads through 
all the effort* of these many largcons was the idea 
that a mean* could be dtscoNTicd by which a 
satisfactorily high suspension could be achieved 
and mamtained, a lasang fiiatioo of the mcAmblc 
kidne> in a position which would insure good 
dndnage of urine and relief from ijTnptom*. Wth 
this idea as a goal the author perfected a tech 
nioue which he recommends and pr es ent* in de- 
tail as a successful and beneficent method for 
saUsfactoiy suspension and fixation of movaHe 
kidne> 


B. 

6 mobths after the author’s nxthod of oephiopexy Note 
high fiialloD m the sonnal arLatomlcal p^UoQ whkh 
the ureter haa bra etraighteiied and good dependent 
drainage of the kidney aaaur^ 

AUTUOE’S ULiUOD OF NEPHROPEXY 
The usual cnrvo-linear Alharrin inosion a 
made extending from the costovertebral angle to- 
ward the antennr supenor spine. The kidney is 
entirely freed from the surroundm^ structures 
(nephi^v^) delivered mto the inosion and 
liberated from sdenxing fibrosa or fibrolip- 
omatosa that might be present TaQall> due to an 
accompanying permephntis. A triangular ao-day 
absorteble chromic catgut suture is taken In the 
anterior and posterior surface of the kidney other 
in the region of the upper pole, the mid region, or 
in the lunction of the mid region and lower pole 
depending on the height of fixation desired The 
triangular suture Is taken in the renal capsule m 
such a manner as to leave two outer bridges on 
the surface of the kidn^ and m the most advan- 
tageous position where it would counteract forces 
tending to bring the kidney to a lower level The 
direction of the suture n made so that It is at right 
angla and not parallel to the framework of the 
coriex (Fig 3) Suspension at a greater height 
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can be obtained by pltonj the tutum lower 
down In the kidoey Theae futures are more 
easih pUBcd thmijh the mnaailattire above the 
tadlth ribbveniplojinga Reverdm needic wbcro 
they are Ii^aCed aepanitefy In cmaes reqoimg 
veiy high fuspetatoo the upper aotenor and pos- 
terior futures are tied above the eleventh rib and 
mpearing the Revcrdln needic donrward b order 
to draw up the fixatxin future ft b weQ to keep 
doec to the posterior furface of the anterior wml 
of the thcrai b order to avoid b|uiy to the pleura, 
la this way one can obtab hl^ batioo of 
the kidney thereby taking up any flack that 
might out fa the ureter, aannbg ttrabhtening 
of any kbks that might be present fa tnh tube. 
\ third suture la taken fa the pottenor turfacc of 
the kidney about i centimeters below ibc upper 
poaterior mture, and ia anchetred to the muscula 
turt below the twelfth rib fa order to ateady tl* 
kidney and fa order to pre\’cnt torsion or lateral 
fUiplacement of this organ. The upper portion of 
the ureter la routfncl) dlaected frw from the sur 
rounding ftructorei turetcroiyiia) fa order to 
dimbate any pressore that miji^t be e«rt^ 
thereon W aberrant vesaeli, fibrnoa banda, etc 
which, left untouched, might defeat the pmpoae 
of the operation. In cases preaentnig an unnaual 


amount of pain, deoervatifiti cf nmal ^1^ 
thectomy is also perioftned. This cxraatM of 
Berwrlng the sympathetic nerve fibers 
usually found to cour ie along the auperkc aarffa 
fd the renal artay and ita mob hianchea. 
poaure cf the rerial artery Is ladLtabd by « 
tractlng the renal \Tfa with the n» of a fmal 
retiaclor which la ihown b Figure i. 

In cases fa which there Is a ccocomltant 
Dephritls In which the fibrous capsule consh ta « 
a thickened, fadoraUri iderotlc ahcH, P*^ 
decapsalatloo Is performed in order to rehc^ 
•trangulatkai of the kidney A fmaU 
todmil Inrtdfwi made in the opsoie oo the 
tcrior convex rorface of the lower pole erf t* 
kidney The capsule Is partially linpped and tM 
b aumcient to release the kidney aru doa rm* 
any way Interfere with the faU^^ of 
tion of the renal capsnle oo whjch the 
sutures are taken. A soft rubber tissue dr^ 
placed agilnil the posterior surface of thelO^ 
polo of the kidnej and It is brought wt thro|^ 
the upper portion of the akin fa ri s* * - *. 
pado^ly withdrawn about a gaitiin ctg^ 
day fa such a way that at the end of a - 

cctlrdy removed. The patknt b kept toteo 
the TttDddcnlmrj posltioo foe 3 weAa sssotbi* 
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adhesion of the Udnev to the walls of the renal 
foasa in a high position 

The resmts obtained from employing tins 
method on numerous cases In St, Maiy s Ho^ital 
in the French Hospital, and in the Southern Pacific 
General Hoepital m San Francisco ha\e been veay 
satisfactory Routine postoperati\'e pyTlograpblc 
stud) has demonstrate that the kMnev had been 
pennanentlj fixed In a suffidentlv high poaition 
b> which the ureter had been freed of kinks and 
thus good dependent drainage of unne was 
definitely estabUshetL Relief from symptoms by 
the employment of this method has sur^isaed the 
use of all other methods formerly cmploj’ed by 
the author 
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THE PRESENT STATUS OF RA 
DlUil THERAPY IN CANCER 
OF THE UTERUS 

R adium thenp) the pmeat tine is 

beug sragbed Id the scale of ope 
nence against furgeiy In the treat 
moit of cancer of the nterus. In considering 
the value of a mode of treacnent it U essen 
tial that tre differentiate deari) cancer of the 
cervix from cancer of the fundus. In about 
lo per cent of cases, cancer originatea in the 
cavity of the fundus uteri usually as adeno- 
cardnoma. Cancer of the fundus fa more fre 
quent after the menopause the mean age In- 
ddence bang 8 j-ears more than In cancer of 
the cervix. 

The ordinary panhviterectomj gi'^es an 
average 5 year cure rate of 60 per cent in these 
cases and is therefore the method of choice, 
but unfortunately on account of semlity 
obesity cardiovascular disease diabetes 
manj of these patients are poor surgical 
risks, BO that we most resort to Intra-uteiinc 
radfomtherapy and \ ray wbich give a cure 
rate doedy approarihing surgery Probably 
In these patients the ideal method fa to com 


bine radiationtherapy and s o rger } ' irhen 
posalble 

In cancer of the cer^ii all authonbes agree 
that lurgcrj fa of little avail unless the radkal 
operation of the ^ ertham or Schauta tipe B 
emplojtd This operation can be done ooh 
in classed as operable. For the uwper 
able dan, which Indudes more than 50 per 
cent of those scehng rehef surgery has noth- 
ing to offer 

In competent hands radlumthenipy cob 
bined with high voltage A. raj in tdvaoced 
cases gists results which are fuDy equal to the 
5 jtar results obtained in singco 
operable” patients the primary mortaCtT 
rate being leas than a per cent as compared to 
the 8 to 17 per cent in radical surgery For 
the inoperable cases radiumtheripy gird 
an average 5 jtar cure rate of « to 18 pd 
cent and has in the majority of cases a definite 
value in the pallintion and proJongitioo 

We. 

A 5 Jtar care rate of approxhuitely ii 
per cent may be obtained in cancer of the ctr 
vix uteri by either radical surgery or raifiniw 
therapy In afl those applying for reEcf In the 
early cases In which the dfaeasc fa Ihmtcd to 
the cervix, a 50 per cent or better 5 year curt 
rate may be expected. 

The radical WertheJm operation 
akin and experience to be properly pcrfonneo 
and it must rrot be confused with the ossa^ 
operation of complete or panhjftciecto^ 
which fa freqoentlj done for cardnoma of the 
cemx. The difference between an ortEoaiT’ 
byitcrectomy and the radical operatfoa may 
be readily understood when compared to s 
simple mastectomy and the modern ra 
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operation for caremoma o{ the breast Simple 
hj'Bterectomy for cancer of the cemx is fol 
lowed by fatal recurrence in nearly loo per 
cent of cases 

The safe use of radium, however, requires 
judgment and experience, A thorough under 
standmg of its action and an appreciation of 
the complcntiea of its safe and efficient appb 
cation is necessary otherwise we assume a 
grave responsibility m not givmg these sof 
ferers the full benefit of our present day 
knowledge If a correct dosage and filtration 
is used the cancer cells will be destroyed but 
not the normal tissues If too great a dosage 
and Insufficient filtration is employed, the 
normal structures will also be destroyed pro- 
duemg extensive necrosis septic absorption 
hiemorrhages and fistulas and perhaps death. 
If too small a dosage is used there will be a 
failure to destroy all the cancer cells. 

Radium Is therefore a two-edged weapon 
and proper training and cxpenence m the 
treatment of cancer of the uterus by radium 
therapy is just as essential as m surgery 
Madame Curie has called attention to the 
great dangers of the improper use of radium, 
and Regaud has sounded a warning that ‘ it is 
necessary to have much cxpenence to obtain 
from this method of treatment all the good 
that it mav give without the evil that it may 
do " 

The difficulties of the safe employment of 
radium may be likened to Virgil'i lines, — 

'There on the right her doa fool Scylli hide*, 
Chirybdl* rotriig on the kit preside*. 

Geosoe Geat Waud 

COMPOUND FRACTURES 

A COMPOUND fracture nearly always 
places the surgeon "on the boms of a 
dfle mma " Two problems confront 
him first, ft broken bone, the treatment of 


which suggests one fairly well recogmxed set 
of procedures, and, second, a wound of the 
soft parts, usually infected, calling for an 
other generally accepted mode of treatment 
Unhappily, these mdicated methods of treat 
meat are frequently contradictory, and the 
problem arises thus Shall the wound be 
treated first, and then the fracture, or shall 
the fracture receive primary consideration? 
Or can the two be treated simultaneously? 

Our teachmgs here have lacked harmony 
To some men treatment of the wound is al 
ways primary, the fracture itself can wait. 
Others, especially orthopedic surgeons, have 
been unwilling to neglect the fracture and 
have attempted vanous compromises m the 
effort to treat both the fracture and the 
wound at once It is apparent however that 
neither the one policy of treating the wound 
first and then the fracture, nor the other of 
endeavoring to treat both at once — that is to 
say, if the wound is treated by the usual anb 
septic methods now in vogue — has given us 
the results that should be obtained m such 
cases Recent developments in the manage, 
meat of compound fractures and other in 
fected wounds suggest, however, that com 
bined treatment of fracture and infected 
wound 13 possible, and that such a plan of 
Ireatment conforms to sound surgical pnn 
dplcs We shall return to a discussion of tb»H 
plan later 

First let us summarize the fundamental 
prindples of therapy m compound fractures. 
In the treatment of all fractures, as fractures, 
the attempt is made, first, to effect an imme- 
diate restoration to correct length and posluon 
of the fractured part, second, to mfltnfntn that 
correct length and position during the period 
of healing, and, third to afford complete rest 
to the mjored part both to predude musde 
spasm and pain and to facilitate the hcalmg 
process by avoiding disturbance of the forces 
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of repair To make these prindplea cSecth’e 
we employ virioua devices which wiD insore 
rest tmmobllizaboD and mslntmance of cor 
rect position with an eye to ultimate restora 
twn of fimction 

Our treatment of the wound apart from the 
fracture has called for compliance with other 
principles of therapy These Include first 
primary asepsis or antisepsia to exclude or re- 
duce Infection second drainage and third 
wound treatment to preixnt reduce or con 
trol infection of the wound Bot here arises 
the dPemmal The usual methods of treating 
the twnd conflict with what we know should 
be the correct treatment of the fradurt and 
In the methods now generally emplo\'ed there 
La DO solution of this conflict 

Some surgeons as we ha\*e said prefer to 
treat the wound flnt and the fracture secoo 
danly Thu means delay in reducing the £rac 
tore dlstuibanca, for antiseptic dressings or 
treatment of whatei'cr fixation or immiihnit 
ing apparatus b used, irritative movement of 
the mjured and inflamed part frecpieot expo- 
sure of the wound surface to Injury and Infec 
tioD and too often failure to obtain union 
of the fracture or unmn m malposltiOQ 

Of those methods hitherto empjoj-ed, wHcb 
attempted a con^jromise and endeavored to 
deal with fracture and wound at the same 
time we can say only that it has been our 
obscrvalion that they ha>*e sacrificed the best 
pnneiplea of treatment for ooe or the other 
and ha\T led to results as poor as those de- 
scribed above. To afford access to the wound, 
control m splints has been sacrificed and there 
has been no true Immohilixatioo There has 
thus been no efficient maintenance of fracture 
fragments no real protection against moseJe 
spasm and no provision for rest for the pa 
dent. Moreover the wound Itself — and here 
b the chief reason for faffure — has been treated 
too much. We have failed to appreciate that 


the wound surface also requires protection uhI 
rat and that frequent flushings and (lre*iigj 
do more harm than good Those cm n p m miif 
methods of treatment, therefore, which call for 
complicated iplmting devices arranged to per 
mlt dafly or more frequent dressing of tic 
wound or plaster-of Paris casts with luge 
wmdowi to allow for the Insertion of Cairci' 
Dakin tube dressings and irrigadons, fall to 
obscHT prinaples of fracture therapy wtldi 
are fandamcptal rest, immobOlntkai, pro- 
tecdon against new infectiOQ and the othca 
which have been listed 

Our own eipedcnce with the trtatmmt of 
osteomjtUus In alllts forms has convinced d 
that both the fracture and the wound in in- 
fected compound fractures can be treated with 
fuD obsen-ance of the correct surgkal pnoo- 
plea which we ha\'e outlined We have denoo- 
strated that frequent dressings imgationSjand 
other disturbances of the wound are unaeces- 
tary, Indeed, they violate these priadpfes. By 
dispensing with such proetdores we art iNe 
to control both the fracture fragments and the 

patient and to facilitate healing of the wwmd. 
Wt use plaster-of Paris casta cotnhined with 
our method of dosed drainage” the wound 
b pocked open with sterile vasdine gw^j 
while the fracture is controOed when naxmij 
by Ice tongs plna, or moleskin traction strip* 
which are Included in the plaster cast. Nor do 
these devices have to be dbturbed at any tunc 
dunng the course of tieatmcnL These tie 
really effective u traction and uninoHliring 
deviaa. 

It may be admitted that skeletal devices 
used In conjunction with Thomas «phn b sod 
Balkan frames have fai the hands of fracli^ 
^ledallsta such as Sindiir and Pearson snd 
In such special fracture dinics as the occ at 
the Masaachusetta General Hoapftal, 
■utiifactory results. But this haa 
largely upon the exceptional skill In ther 
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ongmal application and the careful supervision 
throughout treatment made possible by the 
kind of after care we developed in a few of the 
military hospitals m 1918-1919 With most 
surgeons, however, due to a lack of similar 
skill m applymg the ongmal apparatus, to 
difficulty of controllin g the patient during 
treatment, and to all of those factors which 
tend to separate the patient from his ongmal 
attendmg surgeon this sort of treatment leads 
to poor results 

Some surgeons too, have been able to show 
good functional results m patients whose frac 
ture fragments were permitted to heal in mal 
position, but it can hardly be argued that tbi^ 
IS a safe course to follow routinely Several 
wnters have urged leas-than perfect reduc 
tion, particularl> m chfldreti, on the theory 
that compensatorj adjustment of both length 
and position will occur m the course of growth. 
Even m adults occasional good results may be 
had Extensive studies indicate, however, that 
healing m correct anatomical position must be 
obtained li a high percentage of good fane 
tional results is to be expected And m view 
of the widc^rcad use of the \ ray in check 
ing results and the growing frequency of suits 


for malpractice, it is becommg mcreasmgly 
evident that we must make a better showmg 
— anatomically and functionally — than we 
have in the past 

We believe, then, that we are now m a posi 
tion to fulfill simultaneously the surgical re 
qmrements for sound treatment of compound 
fractures and their associated infected wounds 
We believe that there should be a more exten 
sivc use of these fundamentals of surgery 
first, adequate primary reduction of the frac 
ture Itself, second primary cleansing of the 
wound by d''bndement, third, provision for 
“closed drainage ’ that is, effiaent drainage 
under a well fittmg plaster cast fourth, fiia 
tion by means of effiaent skeletal devices m 
eluded and immobilized in plaster of Pans 
and fifth, discontinuance of programs of fre 
quent antisepuc flushings or dressings which 
disturb the healing wound and, all too often, 
mtroduce new and secondary infection It has 
been shown that such a plan of treatment can 
be well standardized and used routinely If 
this IS done the results of treatment will afford 
us all, both patients and surgeons consider 
ably more satisfaction than they have m the 
pfi^t H. WiKNerr Oaa 
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THE DEVELOPMENT OF THE HARVARD MEDICAL SCHOOL 

TRACn J POTNAi! ILD Bofrox 


F rom a penp«tl%-e of ttrw centuries It 
Kunetum Mcmi atrvige that lo many 
\-ean »hoti]d ha\*e eUjaed betTrero the 
founding of Harmrd Coilege in 1636 and the 
bcgmninn of medical education th« in 1781 
It ibcmla be remembered, hoirevcr in the first 
place that at the time the New Kn jkivl coionica 
ircre lettlcd, the ideoce of methciac waa In chaos 
the world o\Tt The soundest medical training 
which was to be had was an apprentlceahip with 
an older phyikian of intelhgence and etperience. 
Didactic teaching was merely supplementary to 
practical but fragmentary erperWice. So^ a 
RtuaUOD perauted until within the menwry of 
men now Irving 

la the second place the po\TTt> c( most ol 
the eariv letilen and the sparse tad Ksuemi 
nature of the popuiatioa almost preriuded sole 
depend ence on medldne u a UvtUki^ Usually 
the mi n uter had a smattmng of med» eirw either 
pkied up by chance observatloa or u a result 
of the brief medktl studies often tiwInAHI te the 
couTMS of theology ‘ Until wdl into the eight 
eenth century the majority of noc-dencaJ pbyal 
cans acre fartnera In the Intervals of tbefr pro- 
f ndiji al duties. Further the Unlvenlty shared 
in the general stringency and its funds barely 
sufficed for the support of Its three profewors.* 
With the great awakening of interest in w-tervw 
ahlch took place In the middle of the eighteenth 
century it was but natural that some thonght 
should be given to the establishment of nwtKl 
teaching at Harvard, Gifts of medkal books, 
anatom ical roedroens and the like bnao to be 
recorded and it seems obvktia, though nowhere 
opresily itatfd, that the officen of the CollMe 
had in mind lostructlao In some branches of the 
study of medidne. In 1770 Heraey a 

phyikian of Hbighani, left cue thousand pounds 
to the College foe the ea p t e ii pmp uee 0/ •Mtng 

cm n C^aad. 

QjJfet ty tSm ol lirrmitT wmAttmlla, «ad «cami k*> 


in the support of a profeeor of tnatcuiT sod 
phync.' Apout this time also, diis ec tJo ni bepa 
to be earned on in a rather dindesdne way by 
groups of undergraduates. The actual fomsfiog 
of a chair of anatomy was delayed, ho* ever per 
baps for lack of a suitable incumbat, bat doab< 
leas also on account of the unsettled podtfci] 
sltuatlofl nnlll 1782 The lanwntshfe cooitic 
of the nubtary m^ictl services during the Revo- 
lutka) was fresh In evTryones mind meffical 
schools had been founded In Ftilladelplua and in 
New ofk New England was entenng np® s 
period of prosperity and John Warren had ip- 
peared upm the seme, 

John uarren, the first of four geneabcBS 
of the same uanie^ lo serve the Hirvard llei 5 » 
School, was the yoongtx brother and “ 
Dr Joseph Warren, who refused the title a 
s uig e ui general of the Msasachusetls feeces to 
die in the ranks at Bunker HDh John Wtrie) 
hlmsell rendered InvaJuable strric« u 
Intending l uig coo to the mllitaxy bosj^^ “ 
Boston, at the age cf 14 years. In the s nny^ se 
bad met Morgan, the founder of the Unl/enity 
of Pen^vanlaMedJcal School andwasiaml^ 
with Morgan s Inspiring book « the needs 
ntethods of medkal Mucatko. Althot^ n° 
formal edocalko In medkine was scanty 
a profound knowledge of anatomy in 
to rare abfUly aa a s ui gecc and teacher 
these gilts he combined the toagfaiatksi to pm 
an in^tudoc foe the future nc^ of the 
munlty and the courage and pffsistence tnfi^ 
(or it against all obstao^es. Willard, ^ psrfldro 

of the CoUe^ turned to him for advice m 
Utiog a program foe the new course* In twolcin^ 
and Uiere waa little surpnse 
amoog hla coHesgues when he rerrived t” 
pointment of profcnce of anatomy and *mi =7 
on November ss 178s 

•T«1 bcM Mic lb 

>■* — ■ *" W*W“ 
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Fij a John C Wurtn— Hcney 
Profeasor of Anatomy and Surgtiy 

i8is-ra47 



Fig 3 John CofUm Uirreo — 
Mo*elcy Prrfcaaor of Siuxery iSog- 
1Q07 


The new profcas&or’R duties 
prm-ed arduous. During the 
4 months course of lectures 
he hid to leave a bui> practice 
and davT from Boston to Cam 
bridge — then a long journey 
He did his own dissecting de- 
liNcred a lecture often lasting 
3 hours and returned In add! 

UoB, he had to provide the 
cadaiTrs, some of which It Is 
to be feared were come by in 
deiious ways 

Two other professors were 
appointed a little later The 
professor of theory and prac 
tice of ph>’sic was Dr Benja 
min Waterhouse. He was also a 
youngman thenephewofFoth 
erglll of London, and large!} trained abroad A 
rather confused picture of his personality has been 
banded down to us. There can be little doubt 
but that he was pompous arid ouarreliome, but 
this should not tnaLe ui forget ms scholarly at 
tamments, which were ahe^ of his day He 
championed the cause of mednation, for ci 
ample and won local recogmtion of Its virtues 
at a time when the remainder of the world was 
Incredulous — thefiiitimportantsaentific achlcvT 
ment of which the new school could boast. 

The third member of the medical faculty was 
Dr Aaron Dexter professor of chemistry and 
matena raedka^a distinguished phj'rician and 
able teacher 

A student who attended — or at least bought 
tickets for — the 4 months course of lectures and 


demonstrations giv^n bv these 
three gentlemen, In addition to 
the r^ular college course, re 
edved the d^ree of Bachelor of 
lledione. To acquire a doc 
tor’s degree he had to go abroad 
to Btud> ' Meager as this train 
mg seems when judged by 
modem standards, it was not 
very different from the type of 
instruction offered in the Old 
World There was for example 
only one medical college m 
England and the course con 
sislcd of 72 lectures. 

A new standard of medical 
education was formulated in 
the early years of the nine 
leenth century by two TOung 
men, just reluming from studies abroad Dr 
John Warren 1 son John Collins Warren and 
James Jackson Thej were of about the same 
age and had come to form a dose friendship 
wnfle studying at SL Thomas m Loudon un- 
der William and Aitley Cooper — a friendship 
whicb lasted throughout a long lifetime Warren 
resembled his father he was an energetic, de 
tenmned reformer a teetotaler and a sdmtlst 
of nmd standards. Jackson ‘the beloved physi- 
cinn/’ had a more serene, warmer and more 
t^pathetic temperamenL The difference is re 
fleeted in their published worts. Warren’s mas- 
terpiece is his ourpcal Ohservalums of Tttmoun 
(*837) perhaps the ablest treatise on sorgica] 

^ A Wmonij drirwi twudrd. cUeSj to otiUibetl 



Fig 4 John Warren — AssodaU Pro- 
foMor oi( Anatomy 1910-1918. 
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Flf 5 Tht HiwiJuxtli MwDem] CoOffg ^*S- 

p«tbolo{7 of the pre nuacocopK era. Jadkaon a 
LetUrz ia a Yffuitg Phynaan (i8<5) are a aenca 
of «aa>-* on the phBoaophy and art of cUnksI 
medkine, quite unayatematic but rharmlng and 
fall of hxDta of N-aloe to every phjilaan now aa 
tbcn. ^ airen amoog other achle\-ementi recotded 
the hiTt aucceatfal c^xntioo for goiter to fht* 
coantrs founded the School a pat&ilogKml mo- 
acum and periarn>ed the fim operate oodei 
ether in poolic Jtckaoo recccomeoded the cpoa 
all treaUDent of taberculoc* and deacrfbed al 
coholtc u e uii tu. Both high Ideali of 
practice and educiciaci, and their talesta were 
matualh c o m plgneota^ 

Largdy thr^h the dlorti of the WaneQa> 
Jachaoa and a few other open minded phytidaQa. 
the neceadty of farther proridaa lor vHnifwl 
inatroctioa «aa impreased on the Corporatka of 
the Umrerait> At ihla rime the only inatltu 
Ucn In the %-idnity a\-aflable for fltaWl futroc 
tioQ waa the alnuhouae m Boctoo. On thla ac 
count and bectoae of the greater number of 
pb)iidani in the larger dty. ft aeemed expedient 
to move the medi^ uiautatloa there. 7110 
change maa made In 1810. The younger Warren 
had alread} been appointed hla father^ aaditant, 
and now Jachacn waa made profetaor of Himml 
roedidne The Iccturei were gives In rented 
rooma over the atore of White, the drugAl, al 
40 Mariborough Street.”* TwoyearalatwTvater 
hosae rrwgnrd, iw laager on tenoa with 

the reft « the faculty aa the reauTt of an tm- 
fortunate controveny and Tachaonwaa appointed 
to the chair of theory and practice of p^wic In 
hia place. 

loe dty almahouae waa lamentably dehdent 
for teaching purpoa ea , and the temporary roomi 
in which medical le cto r ea wrrc held were ihor 
ougfaly unaatufactocy In 1810 Jackaon and 
iVarren orcolated an appeal for funda to buOd 
a fuitable General Hospital, but donatlona 

)c*> Wia^tin aimt. 


■lowly Petldona to the State leghlature and to 
the CcapofatJon of the Cdlege fix a more iml 
able bcdldlng for didactic InatrnctkQ were pntwj 
In 1814. and the following year a amall, but for 
the per^ weU equipped achool waa completed 
oc Alaaoo Street, near the Common. As tie 
State had ctmtrfbated ao largely to ita expeneo, 
ita name waa changed from 'The Medkal In- 
atitutioc of Harvard Dnfvenltjr’ to 'The ilta- 
•achusetts Medical College.” Harvard ccctrih 
uted a pTwlI inm to Ita maintenance and had a 
correapondingiy amall control o^Tr iti tfUin. 
For tie moat part It waa a private vm tmc 
finandaltv cnprotable — on the part of the Fac 
ulty which undcitooi: to meet the upkeep cf 
the buikhng and matenak for ioatrOi^ioQ out 
of fee* recoxTd directly from atudcnti. 

The death of John \Varrai the founder cf the 
icboed, ocemred in the yrar 

In 1611 the Maarachoaetta General HoipiUl 
waa finally builL The itory of this Instltnlioo, 

wbbh has played ao large a rNeln the devchpowat 

of mcdlcme bi America, wiU be told in a later 
article in ihli series. The fadlitlea for <ii nlf« l 
instroctiem now became eqinl to any fit tbe 
cvimUy and pupHa were attracted from aB parti 
of the United States. 

An important acressloc to the iaculV of ths 
period waa Jacob Bigelow p c ifg»of of nuteA 
medica. Be was a man ci broad cultore and 
many IntereatJL a botaniat ai as a phyddaa, 
the founder cf the great Ml Auburn cemetey 
(the first of ila kind In the country) and tt* 
lather of Henry Jacob Birfow Hb most neff- 
worthy medical cootribudon wna ha paper » 
Sdf IJimioJ Dtuiua which went fax loward 
bringing an end to the days of "a pfll fer evoT 

nL” 

Erai with the new equipment and an onam^ 

able g r ou p of lecturen, the lack of a kegw conrW 
and of lni%ddaal study made itself fdL To med 
this need, a number of envate mctfical 
aroce doling the fint hall of the centuiT 
they varied greatly In quality acme of t ^M 
ter anet grew to he rc ucnl ied as cootrwntmf 
greatly to medical edocation. The 
one, ^ Tremont Street Medial Schoci, whltf 
toduded in ita faculty titth renowned 
OtiN-er W endell Holmes, Henry J BtgekF W; Jo 
friea Wyman, and Charles and J B S. J adJCft 
finally mcorporated into Harvard as the Sannuo 
School. . , 

Aaide from ine%'itable changes in tl» 
adilch cannot be reported hei^ the *0^ , , 
tlnued without funoamestal change nnoliM 
In that yvar three important cveoU ocmntw- 
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Flf. 6, OUw ^todcU Holme*, Pukioan pToIeKar of 
Aiatetioy tiid Phyiioliocr it^T-iSix. 

The fint, •which marked the begmmn^ d a new 
era hi medidM, was the demonstraticm of the 
aruttUietic properties d ether The sordid per 
soTUil details of this magmficent discovery are 
iamiliax to oil and need not concern us (orther 
The two others were of local signincance only 
but represented a turning point in the history 
oi the school One was the transfer to a new 
bidlding. and the other was the acceraon of a 
group d brilliant yoimg men to the faculty 

It Wl been obidous for some time to everyone 
concerned that the little buflding on Mason 
Street, In ^ite of enlargements, was too small 
for It* purpose. Money ■was accordingly advanced 
by the University to build a new one, and wa* 
to be repaid by the proceeds d the ^e of the 
old. The balance atiil owing was to be paid oS 
gradoally by the faculty of the mMical schooL 
Accordingly, a much more commodious buDdmg 
wa* erectw on the site of the present out-patient 
department of the Massachusetts General Hos- 
pital, on land presented to the school by Dr 
Geot^ Paikman, a wealthy ptacUtkjncr Three 
veai* later It ■wai the scene of ^ murder by 
Dr John Webster, Erving professor olchendstiy 
But that Is a ato^ aside from our present nar 
Tutive. 

About the time that the School moved to its 
new OTirtcrs, three new professorship* •were 
created, one combmmg anatomy and physiology, 
one of anatomy alone, and one of pathology— 
the first m the country The significance of this 
change wa* not alone that further Instruction 
was gi\*en In the fundamental prccUnical sciences. 



Fig 7 Henry J Bigelow P rofe *» or of Suigety i8jO“ 
iS8i 

A Brealcr Innovation was that the new professors 
dbd not merely teach in the mtcxvals of pnvnte 
prectjce, but devoted *11 their •working bonis to 
study and instruebop— the beginning of the full 
tamg ^tem. The choke of men to be thus hem 
oted •was particulariv happ|\ Oh\'CT Wendell 
Holmes was chosen for the chair of anatcmi) and 
physiology, jeflnes Wyman for that of anatomy 
and John B S Jackson for that of pathology 

No more than a hmt can be given here of 
Holmes many sided genius. He •was probably 
the wittiest lecturer that has c\'er adorned the 
Unlveitlty Anatomy is still enlivened bv some 
of his apt metaphors and droll compansons. He 
waa beloved by his students and In turn consid 
ered no labor too great which would simplify 
his Bobicct or make it more mtemting He had 
talent for original observation and invention, as 
fa shown by hfa essay 'On the Contagiousness 
of Puerperal Fever’ (1843), by his demonstra 
tion of the cells in bone (1847) and by his in 
genious stethoscope and student's microscope 
But he preferred teaching In addition to anat 
omy and phynolo^, he lectured on microscepy 
and pmhology In 3857, he founded TJu At 
laniic MpnMy with James Russell Lowell and 
from that bme on beaune increaslngiy engaged 
m bterary pursuits. 

Jeffrie* W>Tnan was also a good teacher, but 
hia chief interest wa* in Ms anatomical laboratory 
He wa* an inceaant worker and published no 
lets than 175 articles on comparative anatomy 
He was the first to describe aiul name the gorilla 
(1845), among other achievements. 
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John Bernard Swett TacEBon waj also a de- 
voted tdeitiiL Hb poblicatloiB are few but ho 
has feft a moonment In his arraojement of the 
YVarren Anatomical Mtacnm whxh was donated 
to the achool in 1847 HIi cataloetie of the 
Muaenm, published In 1870 U In reality a teit 
book of pathology 

In 1849 Henry Jacob Bigdow was appointed 
to the rKjir of l uig ery He was tbehiat topublEah 
an account of Warren a operation tinder Morton s 
ether and made many cootrfhutiona to the sub- 
^t of anaathesau Hfa best known iQno\’atk«ts 
m surgery are his method of reducing dislocallcms 
of the life by tans and hli uBUrnnenti for lithola 
paiy U his lectures lacked the sympathy and 
wit of Holme* oc the scientific depth of Wyman a, 
they made op for it fn brfUiaiice and wealth of 
dcmcmstrutkriL His cttoirR] judgment and opera 
p\-e dexterity were unaurpOflaerL Tall handsome 
well drMBcd and driving a French chaise with 
bom* In tandem be was known by Bght to 
e^•eTy inhabitant of the dty He exercised a sort 
d bwevolent tyranny over the achool, boa^tal 
anj^mctlce of surgery throughout New England. 

There was a gradod expansion and improve 
merit in the Schwl for the next two decades and 
the additioQ of such able prsetidemer* to the 
facultv as George Cbeyne Shattuck, Henry I 
Bowditch John Wart, Humphrey* Stortr and 
Calvin EUb The Boston City Hoeptul was 
opened m 1864 added its pi^aBwn of clmi 
cil opporturuues to the resource* of the School 

The basis of operatxin of the School remained 
easaiUElly what it was under Warren and Tack 
son a pcivate Inslitutxm supported by students' 
fee* with scarcely more than a nominal connectian 
with the Univemty OiiginiJ in%T*tlgatioB was 
a by-product- The aim of the Sch^ wa» to 
supplmcnt the inftnxtlon in practical medione 
that could be acquired by Mmtrmg an edder 
pbyaidan. The courac of lecture* was the Hme 
each j ear To be examined for a degree in medl 
dne, a candidate had to show that be had bought 
Ucket* for two such courac* of lecture* and had 
spent 3 jTai* with a practicing phyatdan- The 
examinatxms were given by the teacher* who 
gave the cou mes and received the feei and the 
candidate needed to peM in onlv a majoritv of 
aubJectB to receive hi* degree. This was the ease 
not only at Harvard — where fairly high standard* 
were maintained — but ihroo^iout the country 
and in many schools with rmWiable equrptnent 
and commercial Weala. The Chicago Bledical 
College m 1850 introduced a ? year graded coarse 
with reqtrired boepital attenaance but thb was a 
solitary example. 


A protest was made in 1866 by Jame* C. White, 
later profeaaor of dermatoiogy He pointed out 
the low general standard of raedkal practice and 
the fact that the only really quallfiea teadwi of 
mcdklne wert thoee who bad gooc abroad to 
■tudy where medione seemed a itraage, almcat 
a new soence to them, and where yean migiit 
be spent in learning what was then tau^t b 
but a single subdlvisKCi of one of the old general 
deMrtmenta.” 

The real catadysm came hi 1870 foilowing tbe 
acccasioo of Charlea W Eliot to tbe nreskicDcy 
of the Umveralty He had a first hand knowledge 
of the method of the medical school, u he M 
acted as lecturer m chemhtry there in 1836. No 
description of the transfortoaticci coold equal 
that which Hoimea ha* left us 


Our new pretUeat, Hhit, has tuned tb* vfaol* UDirer 
•Ity 010 a flspibck. Tbere Det er was lodi a iw^nrnw 
•wxi as that b OOT iled^ Faculty Tba CMpcotfaa W 
taGa tb« wboU m*DaieiDeflt of it 00 1 of our k swK ud 
cbanftd rrtTTiMiw de are paid Miado, aUdi I ntkei 
hLe, LboQfh 1 doobt U wc pJa la podut by U WiWie, 
partly to axwrqocKa td oatslda pjUMUs, naaodded an 
whete ayUno <k toatnictVm. Cosaeqwstly wi to « « 

wnaaefdasa, bat bettaitodeflta, each of whan pays im 

UMam^er the eld leaned aaxa^pTDrat Iciiionnoatt 
■(« a yaoDR rrmr. lAc Biot, vllh aa oT^aaidBi bnto s to* 
wflL a xravt, dindfied p nw ue , takte* Ibe r 4 «* « 
ocr wwfV snri-rfr fntbf the faeoes 

palUntaehedeelklsoaa eapm, tad tMchia* ttolw 
with tie Ush — tomtof up ew j y wh p ej to miT 

(Ibek« tolirw) oaekfiypoHfcorawko, tteretyawtw 

•r«4 BM toito* it aD u naturally as If ha tod been tars 
lYctodrwl 

Refonn was btftcriy and doggedly oppoacd ^ 
Bigelow ard by those of the KcoltT th at ow ed 
their pomtions to him. In an able defense a 
the estabiished podtion, Bigcknr said 00 a« 
O Cfwrifwi 

MTiatevai eh* h may do or not do, a 
aim tint, th«a to alt* t phto, ictBji 
tkwi. without error if without oraament. Tix m 
place, Tou cannot do bitter than thh It h tb* * 41^ 
arwiae drrelopaient of which tto maw , \ 77 i 7 r 

you art dtaBn* with U snsciptijU, to 
U Ita prtlimtoary rdncatWi and of tbe ^ 

yean termofitily In tie next ptoce, . 

Wur T\1thi»tr»d>ifnMt, for which eduesM 

not « aubatlluta, if you ml th* mtod of f**,?**^^ 

Chemiitiy and PhyAdcay and Drop, 

dianct* tro that IwSrtKppfy Udt 

■Ptilkahl knowtodfe wroBgiy and that toww * ^ 

fornet and much of it before he tet* 

*o 5 u,aw*cmllevtf. 

not made by wtrtaw to chemical and phj*kJoth^ ^ 
but by tohawoent and moft purely mtdawl 
apfdy to iD*t**o tbe materkla ajvl result* «4 k»* 

WDth, 

The Khool would be the Icwei if 
practical point of view here eipce*™ 
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lost Sight of Fortunately it has not proved 
Incompatible with the results of reform 
Eliot had hu way The president of the Uni 
vemty became an active member of the faculty 
of medtone and all appointments had to ptass 
the Overseen and Corporatloo of the Umveraity 
The school’s funds were received and disburs^ 
by the university, though still under direction of 
the faculty The course was lengthened to j 
vcars the length of the usual college course and 
the instruction wns graded for each class. Each 
student was required to perform a certain amount 
of laboratory and dimcal work. Eiaminations 
were required to pass from one class to another 
and for graduatiom The school was thus placed 
on a full university basis and the modem era of 
medical education was begun 

The expansion of the raculty necessitated by 
the new order and increased year by year up 
to the present, makes it impossible even to men 
Uon all the names of the procession of eminent 
practitlonen, able scientists, and revered teach 
ers, who maintained the standards act by the 
founders of the schooL I can give only an out 
line of the phyirail changes and de\‘dopmcnt8 
in policy of the school end the more outstanding 
scientific di8co\*ene5 of the last 60 years 

The expansion of the curriculum brought about 
b> the new order led to the creation of profeasor 
ship* of a number of spedalUes at that time 
scarcely recognized in this country Chairs of 
dermalolc^ mental diseases and ophthalmology 
were cslaulohed in 1871 occupied by White 
T\Ier and Wlllam-s respectUTh A parlicularlv 


important development was the inauguration of 
a pbysloJogical laboratory for teaching purposes 
under Henry P Bowditch m 1871 — apparently 
the first one m America. Bowditch was made a 
full professor in 1876 and retained this title 
until 1906 

Instruction was begun m other spedjJ subjects, 
such as pediatrics, laryngology, and otology 
though on a smaller scale. As the school was 
now intended to replace teaching by apprentice 
ship the amount of Individual instruction and 
section work underwent a progrcsalve mcrea.se 
which still continue*. MeanwhOe, the tradition 
of didacUc teaching by lectures and demonstra 
lions was ably earned on by Frands Minot in 
medicme and David Cheever In surgery 

The new order made the Grove Street build 
mg immediately oat of date Fortunately a large 
fund of gifts and bequeata was available for the 
comstructian of a new one. ConstrucUon was 
begun in 1881 at the corner of Boylston and 
E«teT Streets, next to the site of he present 
Pubbe Library The total project cost over 
$300,000 The building was dedicated in 1883 
the centenary of John Warren s first lectures. 

A fourth year of Instruction was made optional 
m 1881 and compulsory m 1891 The require- 
ments for prcmttbcal education were stiffened 
and an examinabon was given before matncula 
tion About this time, the LyiM m Hospital, the 
Children s Hospital and the Free Hospital for 
Women, in succession permitted instruction to 
students wllhm their walls. The chairs of 
gynecology under Baker of laryTigoIogy under 
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and of otolo^ QiKler BbYe wen all 
estiBliilied in iSSS. Bacteriology ni recognlxed 
for the fint 1 q tliii country by the awolnt 
ment of Harold £nat as demonstrator u> 
and pr of cMOf in 1895. Under his direction, J 
CoUms Warren prepared and taed aterHised dreaa- 
Ings in 1887 Two porticnlarly famooi depart 
ments were estabUsbed In 1893 thoseofpedlatrks 
cnder Rotdi and of orthopcua coder Bradford 
The "w™ >'eai a department of of the 

u e ii o na system under James Putnam offered In- 
structian in neuioJo^ at well aa in paychlatry 
Amca^ the outstandiDg teachers of thia period 
were Thomas Dwight, b rKM anatomy Charles 
S Minot, in embr^ojy RegmaJd Fits In medi 
one, and Maurice Rl 3 iirdsofi, In aargay 

The requirements for admission to medical 
school were uxreaaed in 1901 to lodude the degree 
of A B or Its cquhilenL The step did not pnnT 
an unqoalified socceaa. It was felt by many 
members of the faculty that aome Students who 
for one reason or anotM were not ahle to spend 
4 yeans at coDege were in fact more desirable 
candKiates than othoi who had compUed with 
the new itsjidtrda. Accordingly in 1916 the re 
qulietaepts acre altered to the extent t^t a 
wbo had done the equivalent of 3 years' college 
work and ttood m the first thM of bb dasi 
would also be digfble for tdmisiion. ThhasooDt 
of fietfbfbty has proved highly aathfactory 

The fruits of e-qpansiaQ were seen in Investixa 
u\*e nock as wcD as in InstrtrctlocL The palE^ 
logical and dinKxI pictcre of acete appendicitis 
wai firmly estahUihed about tha time b> FItz. 
Bowditch demonstrated the non fatigabOlty of 
Dcrre in i8gi Carmon took the first \ rays of 
the digestive tract In 1897 aisi Theobald 
dhTaentiated between human and bovine (o- 
bcrcle bedlb In 1898. Dttnng rhlt period Rotcb 
was dcvelc^ing his important percentage sy iwn 
of infant feeding 

As the end of the centory approached. It be- 
came otn-ioos that the Boylston Street btilldlDg 
was already growing too small Fcnda were 
therefore again soiiated for a mere ertenahn 
pianL Something over $4,000,000 was collected, 
hlorgan and Rockefeller being the largest donors. 
A tract was purchased init beyoai the Fenway 
at that time sarroundea by moat repellent dump 
h ea ps. Enough land was acqtmed to tcconv 
roodite the Dental School, Childrens Ho^tal, 
and a urdversity hoapital at a later date. The 
funds were rali^ and nlam were made lanely 
by J G Warren and it P Bowditch. 

A description of the beautiful group of five 
bundlnga which was completed In 1906 wotdd be 


sopeiffaoua. They atiU afford adequate ipiri» 
after a cmarter of a century and pl«ra are ready 
to double their capacity If the neceedty ihodd 
arise. 

The need for a hospital intimately ccxmected 
with the metOcal school had kmg bm fdL A 
bequest frem Peta Bent Brigham became anS* 
able for this purpoac shortly after the opening of 
the new buBdlDga. Tlie hospital called by bh 
was built ^Jacent to the school and opovd 
in loit Aboot the same time, the ChDdm'i 
and Infants Hoapitals wwe mov^ to new boild- 
ings near the achooL Just acre* the itiett a 
new Lvmg-in Hospital was built in 1914 ana a 
moat comicrtahle aonnltory for attalents in 191I. 
Tbe lumptoous Beth Iiraa Hospital was opoed 
the foDowing year only a minute a walk away 
The epportunfties fot elintft fautructloo ntnr 
offered at Harvard are equalled by few Khxli, 
In this country or abroad. 

Of recent scientific achles-emeats, pcium tbe 
moat outstanding have been the contribotioni 0/ 
Dr Har>^ CoaUng to the lojtejy of tbe nervwJ 
mtean and phyiiol^ of the hypnahyaa, of 
Dfi. George ^ Minot and Wniiaai P Mnipty 
on the treatment of penudoos anemia wun 
Uver ofDr S Burt Wolboch on the elWogy cf 
Rocky Mountain spoiled and tyutas ffttr and 
of Dr Hans Zlsmer 00 the etiology of ty^ 
Tbe buffer system of the blood has been serifn 
out by Lawrence J Hcnderion, and Ih 
Walter B Cannon has mled out the pP* b tbe 
physiology cf the sympathetic nervous lystm 
The funds avallahle fex investigation bare itetiSy 
Increased and the extent 0/ research projects now 
In progrtas Is far beyond the icepe of tah P*^ 

The bistorv of the Harvard Medkal Seb^b^ 
been erne of constant growth — not so " 
the number of studenta, for there *ere 
larger than Uie presoit ones In the Boyish 
Street days, but In resources, instruct^ 
Investigatori. The school alreadv rfoi ^ ^ 

fadUUes for Instnictfco than any 0“ 
ose. If growth coctlnoea, wbat will the 
of the future be like? Will It become loac ana 
more an institution for research 
education dwindles to a W product? Teat 
be a loia to research. Wnllt uodertsk^o cffff 
Instructlcri to a larger number ofstud®*^^ 
emUnning fonnal Instmctioo tluvugb t« 
roer aa has been sc\Trtl times suggest^ ^ 
bapa, but the proportionale InCTcase ^ ^ 
Usdt^ to research may cootlnoe 
\Vm It lay more emphisb “ 
not necessarily in classes, but by 
fadUtfcs of Utmtorfes and dlnia to iaemm 
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numbers of qualified graduates who desire further 
special opportunity and individual Instruction? 
We may be sure at all events that the School will 
not stand still 

Noik. — &I o«t of the mateiiil for thb i^tch hu been 
drawn from HirringtoQ • comp eo dlom hljrtoiy {Tht 


Barwd IStdkaJ ScJu«t a Bistary ftarralht and Doew- 
wttniary New York I^ewis Pabiiihint Co^ 1905 3T0I1.) 
to wbfch I gratefoUy acknowledge indebtedneia. I have 
also drawn onblograpldcsandilu^terartbieatoonctacroQt 
to mentioa In detail Dr David Cheerer has been 
CDooxb to revise the manoscrlpt and add many nggea- 
dona. 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T he tenth Scieidtft Ref«ri #/ tk* Imfmai C«h 
cer Htsfmi Fvmi^ pmcfiti the ol In 

vestl(Btiooj condacted dartoi the put 3 fcnn 
by vuiout member* of the Hbomtory wkff 
Ixjdford fonnd the lomerln* of reiUttncc io the 
|TOwth of truifpUntxble tumon to be the molt of 
lotne iDterfaencB with tbe function of ctli* derived 
frten lympbo^c* ud rooeocrtei «hlch ir g r eu te 
•cid dye* The*e ceUi ue *een in lerye Dumhen 
nrotmo the mirjlai of *b*orblnf tumor* and are 
pajtiaiiaiiy common In tumor* that hare been ex 
poaed to ridiadoii. TlM*e obaemtiont bxtiate 
tbn potffhle danfcr lo the treatment of cancer with 
coQad* under dfcum*taj>ca In « hicb the body may 
in ofrrlnn aome r«>btance to the malignant procoa 
tJidforu also itudied the dJdereotl^ reason of 
BonMl v>d maHgoant eelli fa miro to Trypoa bloa 
and ob«rved that mallceant erfk do not tefregate 
this dye tn the same manne r u aoa-aaUtaant cdls 
wbai both an ubjeeted to the actioe of the dye 
under Idatical conditions in liane edtnre The 
celis of filterable toaon fall to take the rltal atalo 
la trfoor re titro ahem* tbeu noo-mallgnut proto- 
typo •efrei^te tbe dye Ludiord tuggeit* that tbe 
ftllUTe ^ mallgoant cefU to segregate add dre* 
may be due either to their ImpemeahUIty to these 
sohaUnccs or posdhlr to tome prcalkxK) of me- 
(aboUtm poMetsed by tbe oncer ceD 
Feuid studied the effects of vital stalalng upon 
the dlUnbulkm of the Broan Pearce rabbit tamer 
and discovered that tumor* are rsretv found In tbe 
iplceii aiKl are rclatirdy ancommoD in luof* atwl 
Ifyer Mtal Halnhig alth Trjpan bbe greatly 
Increased the litcidence of tumor* in all these organs 
after Intravraous Inoculation. Tbe author soggesta 
that the ^ileen in Pi«n resbti the estabOahment 
of Kcondary deposit* by a local mecha^sm There 
b conilclerable evldenia to euppoet tbe view *h«t 
the ceQs of the reticulo-aidotneQal system play a 
predotnlnant rdile In thb mechanism. 

Cramer has studied the mode of action of imdiiun 
upoo pncan'CTont leskca and find* that rsdlnm 
d^y* and sometime* inhibits tbe development of 
cancer In an art* of skin ablch b the seat of a 
precancerons state Investlntloo* mere made In 
an effort to determine whether tbe appliettkiQ of 
Tidlam breaks down tbe rr*Utance of normal aHn 


to the derekipQient of cancer No crldoKe codd 
be adduced to support thb view 

Cramer also conducted further studies tyoe tie 
therapentk action of radhim and co oda o es tkit 
re g ie ss ioo of tumors foDowlng Irradbtion ocuui as 
the result of a combing effect upon tbe tumor edh 
and upon the tumor bed. These ohaerTslkti* are 
supported by Ludford s cytoiogkal stndtes Iraa 
wUch it appears that In addition to a direct artko 
of radiation upon ttnnof cd^ there b an baoortsst 
effect of radbiicn upon the stroma and paiticsbdy 
upon the blood vessels. 

Intrtestlng npetiment* ste reported br Crab- 
tree upon rrspfration and carbohTdrste metabolba 
of IrradUted tumor celb /■ mo and {» 
author finds that radium csoses t loaetnig « tke 
rcspfratorv hmetlon of crib tnd to * certain a 
tent of thdr giyceJytIc fafidioo abo Ramrt 
Inarflatkm eiened no differential effect epm we 
taboUsst of tumor lime as against nonnal tlti^ 
The eonceptJ« that tumof ceDi are hhemuy 
loctn mlaeintle than normal time fafl* to « ^ 
ported by these studies, (alaleal and mtholofi™ 
eridefice strotariy support the rlew that ent^ 
tumor celb srhlii ae term radioaendtlre are »- 
bereoUy more vuloeraWe to rsdbtlon this 
oonnaJ crib.) iluCrnn 


T^IIE sbtb edition of Zacharv Cope 
k »osu 0/ Ut AcaU fWcwrri beau erid.^ « 
both the anthor s desire to keep the text af to daw 
■nH of the welcome reesptioo that tbe book » 
recrived. The fact that no cooddertbb sh enlkn 
has ^n necessary Is Imdkative of tbe firm 
opoQ which tbe work b based. A* b so 
tfw Englbh School of Barieous, tbcjntb oes 
noses are baaed. In *0 Isi as pcwlWc » 
knoaledgt of anatomy and physiology of the 
domea and Its contents with somewbat 
craphasb pbced upoo anatomy than opooP^ 
ology The boc^ b not cocuenbered with 
comnlkated tests of descTiptIc®* 
and amfniing dbgnoitk procedure but 
clear, practical, and concise dbcussico of the^ew 
condimns which ccmpibe the acute tboan®, 
which may be confaid therewltlu Tbe vormwe 
wOl long remaJo a riasde nwjwfrapb- 
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CLINTCAL CONGRESS PROGRAM IN BRIEF 
Sunday October 8 

■jfxu Health meeting, A Century erf Progrea*. 

U^ndaj Odaier g 
lom. Hotpltal coofercEfCe. 

I CUnka in bospitiK 
»sa HotpdtiJ cnoiereoce. 
tnx Storkal film eihfbltioD. 

4*30. Fiactun deawsaoatloc, Qhstnited. 

8 15 Prerirfeotiii meeting 

Ttusdaj October 10 
gsa Clinia hi hocpitali. 

930 . Hoapltal conlerucB. 
leso. Stufkal film exbibitiaa. 

IX 30. Pnetore dmaocLitntitn {Sostnted 
93M. CHnics to bobtail- 

1 x 0 . Dexooitttratkm to ttlminitlTiUoa at hospitals 
txn. Sorpcal fihn exhIbitloiL 
f 30 . Sympoannn 00 treatment of fraeturca. 

8 15 Sdentific aeaik® general furgeiy 

8 x 5 . Scientiftc teaalon aection on otoUryngoiogy 

Meiimdaj October ii 
poo. Qlnla in boapltab. 
p 30 Hoapltal conference. 

10X10. Surgical fihn eihlbitlon. 

I I 30 . Fiactoro detoocutration, fllortrated 
1130 . State and provtDcliil aecutive committeea. 

1330 . CQnkx to hospltala 

tm. DanonatiatKia to admliustratioa at bot^tala. 
1 X 0 . Surgical film exhibition, 
ivja S^T^Malum on curabUJty of CEncer 
4 30 . Fracture denxmatratkuL Qlintrated. 

8 x 0 Community health meeting — Chicago Stadluro- 
8 13 . ScleoUhc icaakn, geDeral (uigery 

Thurrdsy October 12 
pso. Ctliilcs to hoapitala 
p 30 . llotpital ourfcience 
loao. Surgical film exhibition, 
rr 30 . Fracture demcmitTation ffluitrated. 

1 X 0 . Annual meettos of College. 
iTio. Olcdca to botpitalv 

100 Itanoastration to admlnbtratlop at hoipitaK 
4 ‘co. Reception at American College oiSurgeoiu, 

4 3 a Fraclurr dnofmetration [Ihutrated. 


8 t5 Sacndfic teaalnn, general nugery 

813 Sciadfic Kailon lectlon on ophthalmology 

Fndflv CtaioAer ij 
pxn. Cliiuca to botpelala. 
roxo. Soigical film exhibition, 
loao Meeting of new FcBowa, daaa of jgjj, 

1 1 axk Srinpoimn on nroliKkal i mgery 
It 30k Fracture dexoanitraaon, lUaitnUed. 
ta» Canfertnee on toctoatTlal medldne and triam.atJc 
forgery 

am. Omla to bof^talv 

am. Surgical fihn eibitottofL 

4 30 Frartore demonstratkin, njustnted. 

8 1 $ Conrocatkin. 


T he Burgeons of Chica^ will present for the 
twenty third snnuaJ. ClimcaJ Congress of the 
Amcncan College of Surgeons October 9-13 
a program of dmics and demonstrations m the 
bo^itals and medical Bchools that wiU provide a 
complete Bbowing of the clmical acU\'itiea in all 
departments of surgery in this great medical cen 
ter They are keenly mtereat^ m outdomg all 
previous efforts and m mating ita plans the 
Committee on Arrangements has the hearty co- 
operation of the chniaana in the medical schools 
and more than fift> hospitals that will partiai>ate 
in the clinical program. 

A schedule 01 operative clinics and demonstra 
uons as prepared by the Committee is presented 
in the following pagea It will be noted that clinics 
aie scheduled to began at 3 o dock on the after 
noon of October 9 continuing through the four 
following days with sessions both morning and 
afternoon- 

The clinical program contains many features of 
special interest mdnding (i) Cancer dimes 
demonstrating the treatment of cancer b} 
surgery radmm and X ra> (2) fracture clmics 
where modem methods in the treatment of frac 
Uires will be demonstrated (3) dimes in trau 
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mitVi BiTgery dcmonstmtlng tbe neirer niMbodi 
of rtbabOitatioo br mgcry ai>d phyiiotherapy of 
potfenU {njored m fndiutrlai, tutomobDe and 
other teddentfl. 

Tbe rUnicfll pt ogtm ftt pobliihed at Uu* time 
U merely an ontline or buU for the final prosnun. 
aa during the Coogrm tl» dinical program wfli 
be pflhJidied dafly m the form of bulletin pfomi- 
nently displayed on large bulletin boards at bead 
quarter! it the Stevens HoteL 'TTieao bollellns 
be poaled each iftttnoon ihowlDg in com- 
plete detail the dimes to be in\'cn on the foUowlng 
dav Tbe tame material ^rdl be pubUsbed in the 
Datly BtdletiH for distrfbtrtlon to the visiting sur 
geons early each momfng 

Special features of the general program for the 
Con g r ej a include (i) A cocfereDCt oo Inctmes 
on Taesday afternoon arranged by the College 
Committee on the Treatment of Fractures (s) a 
sj-mpodum On thecurabOlty of cancer on Weanes- 
(uy afleraoon (3) a lympoeum on urolo^cal 
aureery 00 FrWav rooming (4) a i>TDpoaum 
under the au^cei of the Board on looostiial 
lledJdne and Traumatic Surrerj 00 Fridav after 
Qooo CcBDphrte proparas for theae conieftncea 
and rjTnposu appear in the foUerriog pago. 

CAWCEB is CU*\BL£ SYlfPOWini 
hn outstandmg feature of this year a Confrevs 
- uf great interest to all cancer irorkeri ajKl to 
the puWk aa rrell— will be a ii-ropoiiura on the 
curaWlity of cancer to be heVl In the baUroom 
of the Stevens Hotel at 1 30 0 dock on Uednes- 
day afternoon Tha alll bo partldpoted in by a 
group of dinicBUia »ho are espoaoDi Interested In 
the treatment of this dkease Each speaker wfU 
record his fu-e-year cures of cancer CUnidana 
who partidpote wfTl furmsh IneoQtroitrtible n+- 
dence that cancer Is cnrnble emptuulifag that If 
aH cases 0/ cancer were treated m the hidplcnt 
itago the annual cancer death rate of the Dniled 
States mlrit be reduced one third or from 150,000 
to apcronmately 100 000. The prog r am will be 
found on a following page. 

rtiNiNO >n:ETrN08 

Programs for a imei of seven evening meet 
Ingi fa the bellrDcmi of the Steien* Hotel will 
be found in the foflowing pagea 
At the prwjdential tnertinv on Klonday eve- 
rdng at wbtefa the prcsident-c&ct Ur IVnUani D 
Haggard of NnshilUc Teno. b to be inangur 
aled a number of distinguishtd >'i*lting surgeons 
from foreign countries are to be presented. 
Among those who hai-e Indicated tbar Intention 
of bemg present are Prof R- Marshall Mien 


Melbourne, Australia Dr Loren* Eoehlet W 
enna Prof. Dr Eogen Kbch, Berlin Pni 
Rudolf Niiscn Berlin iW Vlttcrio Pn^ 
Bologna, Italy Prof. Dr Wolfgang RoaeBthal, 
Leipdg Germany Prof- ^ BedMth Whitt- 
house, Birmingham, Engjapj. A fcattm of tkh 
session will be the armial John B Morply cia- 
tlon In surgery to be delivered by Dr Loral 
Davla, of Chicago, whose snbjett will be The 
Story of a llaster Snr g eon." 

At the annual CooTOcatJoo of the CoOm ob 
F riday evening at which the ipjy class »lQ be 
lectKtd into rtHowship In the College the Fd- 
lowshlp addrea* will te (kll\’eTed br Robert 
Maynard IJntchlDa,A 3 I Ll^ presldeBtoftbe 
Unh-enity erf Chicago, The presidentia] ad^ f 
at the ttmt seaaion will bc^stn bv Bt WHBas 
D Haggard of Nasln-flle, Tennessee. 

Two sesdons of special Interest to ochtbil- 
roologisli and oiolaryngcJoglsts will be held fa the 
north bailrocm erf the Steven* Hold t» Tueidiy 
and Thursday tverJags, at whki meeting oro 
of outstaodlrtf expcrioice in these specfalm »ill 
present and danas pepen. 


fOACTuiE coKTraurc* axp cnrowflUTica 


Under the aosplcea of the College C c nmh tee 
on the Treatment of Fractnre*, Dr Frederic U 
Baocroll, hew York, chiirmori a cocrfere«t i*» 
been arranged for Tuesday aflmioon at *' 3 * i* 
the ballroom of the Simms Hotel. Die detalka 
proparn therefor ippoiis c*i a foUowing 

The Lreatjnmt 01 fracture* will alio 
subject of doBv denicmitjaUaDS la the E*lrfWd» 
Hall as arranged by the Chicago RegKial Free 
tore Committee. Ilhiitrated talks cn £r»^^ 
by roembert ol thi* Regional Camndtte c win w 
grven twice dally at hours to be a nrmurtf fq fa 
the DaUy Btdlehu, 

Dr W Edward Gallle, of Torento, wOl Orth er 

the annual Iractore oratioti oO Wednesday 
nlng his subject being The Treatment of Free 
tares Invoh’Uig Joint*.'’ 


COHTCatifCi: Oft UfPTTSTatAI. Mi usa*! 

AKO TlAUltATTC ffUlOaV 

During the poit three veais the College h** ^ 
ducted Investigation* and sarvejs fa large 
of the United States to ascertain 
conditions In lodustry and to fafonn 
of adequate method*. Result* of _thc» 
s^l be presented bv Investigators fa the ij”l^ 
slum at t 30 Friday alteronon fa the baBru^ 
tbeStevTc;* Hotel under the au*pke* 

00 Industrial Medldne and Traumatic Su^ 
of which Dr Frederic A Besley I* Chalni»°- 
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Other papers In the symposium deal with the 
clinical aspects of Injuries occumng in mduatiy, 
and methods of rehabilitation of the injured, 
presented by surgeons of wide eipcnence in this 
fidd The complete p rog ram appears on one of 
the following pages. 

COinrUNTTY HEALTH HEETIKO 
In recognition of its obligation to the public to 
provide authontativc information on modem 
surgery better hospitals, and prevention of dis- 
ease, a community health meetmg will be held on 
Wednesd^ evening October 11 In connection 
with the clinical Congress. For this purpose the 
Chicago Stadium which will accommodate 
approximately twenty thousand has been se- 
cured. A program airoropnate for such an occa 
skm has been pr e pared consistmg of brief interest 
ing on saentific medicine health, and hos- 
pitals by speakers of note. The complete pro- 
gram for this meeting appears on another page, 

ANNUAL HOSPrtAL CONTEttKNCX 

The program for the sbctcenth annual hospital 
conference airanged bv the Hospital Standard Ira 
tion Department of the College as presented in 
the foUcnelng pages presents a group of interestioK 
papers, round table conferences and practice 
demonstrations that deal with the Important 
problems related to hospital effiaency 
The conference opens at 10 0 clock on Monday 
raonib^ in the ballroom of the Ste\ens Hotel 
contininng on Tuesday, Wednesday and Thurs- 
Papers will deal with the vital problems 
affecting admlnistrathT professional and the 
nursing phases of hospital work, with particular 
emphasis directed toward professional standards 
ana the highly important problem of medKal 
economics. 

Sessions will be held In the ballroom of the 
Stevens Hotel on Tuesday, Wednesday and 
Thursday mornings, while for the afternoons an 
important and interesting series of demonstrations 
m se\eral of the local hospitals dealing with 
departmental organisation management and 
function has been arranged These dinics in hos- 
pital administration afford unusual opportunities 
for the \’ialtori to see how local hospitals handle 
Ihdr daily routine and m comparison to ap- 
praise the effidencj of their own methods. 

The program of the conference has been care 
fully planned to giNx it a broad interest with a 
careful selection of subjects to be discussed by 
eminent antboriUe* m the surgical and hospital 
field. Greatl} irxjensed Interest on the part of 
surgeons In both admlnbtrati\c and saentific 


phases of hospital work has been evident In re 
cent years. The program to bo presented this 
year will be umquc in providing a discussion of 
many subjects 01 importance to the three major 
groups of the bo^ital — medical, nursing and 
busmess. An opportumty a alw afforded to 
rhiffs of staffs, h»ds of departments and mem 
bers of staffs to participate in a program Hinlmg 
particularly with the care of the patient, and they 
may expect to benefit from an exchange of ideas 
with trustees, superintendents end others con 
cemed with hospital administration. 

burgeons’ week at a century op progress 

A Century of Progress has made an admirable 
and fitting contribution to medicine and surgery 
through the medical exhibits m the Hall of 
Science Since the opening of the exposition 
many thousands of people have viewed these 
exhfmts with mtense interest and have gone 
home with a more rational viewpoint of scientific 
medldne. 

Anothcr contribution by A Century of Prog 
res8 win be Surgeons week commencing Oc 
tober 8, which will be opened by a law assembly 
m the court of the Hall of Saence on Sunday eve 
mng when an appropriate and interesting pro- 
gram will be presented following the Arcturus 
ceremony Arrong other mteresting features of 
this pr ogr a m wfli be addresses by distinguished 
surgeons from Central and South America 
Australia, Great Britain and the ContmenL 
Throughout the week at A Century of Progreso 
talks and radio broadcasts will bo ^ven by Pel 
lows of the College In coimection with the daily 
propam All the Fellows of the College their 
families and friends are invited to attend the 
Sunday evening assembly m the court of the 
Hall of Saence 

STATE AND PROVINCIAL EXE CU T I VT COUIUTTEES 

A meeting of the State and Provincial Eiecu 
U\es Committees with officers of the College has 
been called for 1 1 30 o clock Wednesday morning 
at the Stevens Hotel This meeting Is called for 
the purpose of obtaining information on which 
may be based the itinerary of the College for its 
sectional meetings and the desuable groupmg of 
the states and provinces. 

EDUCATIONAL AND SCI EN T in C EXHIBITS 

Departmental acUilUes of the College will be 
demonstrated b> means of a scries 0? exhibits 
located m the Exhibition Hall These Indude ex 
hibils by the Committee on the Treatment of 
Fractures of which Dr Frederic W Bancroft, of 
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Ncw\ork,Ucliiinn*ii Committee oo the Treat 
mcDt of Malignant Daeaiea, Dr Robert B 
Greertn ogli, ol Boaton, chiirman Regiitiy of 
Bone Sarcoma, Dr DaHai B Phemiitei ChL 
cago rhHirman CanccT In charge of Dr 

Bowman C. CroweD Aaaodate-Dlrector of the 
College Hoapltal Standanilntirm, In charge of 
Dr Malcoljn T XTafFarS wn A— r^tr Dlrw-tor 
of the CoHegt Department of literary Reaeaich. 

TECHNTCAL XXHIBinOM 

An eitcmive techmcsQ and cdncatlonal aMbL 
t»n nndcr the dlrectjoa of Mr A. D Ballou, 
General Manafer of the CBnkal Congrtaa, wBl 
occnpy the Exhibition Hall on the lower floor of 
the Stcvetj HoteL This exhIbitloQ wfll Include 
turgical imtrumenti and appoiatua of all kindt, 
bo^tal laboratcryj Y-ray and other dlagnoctic 
and theranenbc equipment, medical booka, phat 
maccudcala, etc. A vUt to the technical exhibi- 
tion win proMde many mggcatjon* for improving 
the enviroomeiLt of the mrgeoa Including the 
neweit m physical, thertpentic and mechtwcal 
InnoviUoos. 

str&oicAL nuc ExnxHcnoir 
Throughout the weeh ragkal modoo plctort 
filmi, both aomid and bUsic, will be oMbited 
dahv at the Stevena HoteL Tha (bowing of filma 
demonttradng fetturea of Interest hu 

met with popolar acceptance in prevbta vcara 
hlan> new tilini are to be ahown. Detailed pro- 
gram* will appear in the Daily BnUrthi 

UlETTHO OT NTW TStLOTl B 
Candidate* for FeUowahIp in the American 
College of Surgeons, dan of 1053 will aaaemble 
in the grand ballroom of the Steven* Hotel at 
10 A u. on Fnday for the nfrfiij Inatnirtion* 
preiiom to receiving their FcDoiohipa. 


to pay the fuH one-way fare to Chicago prodrinf 
from the ticket agent when pnrchiang ticket a 
conventkn certihcBte which certificate i* to le 
pceatmted at headquarters for the ilgnaturt d the 
General Manager of the Clin teal Congres and a 
vM of a apeo^ repreaentative of tin rilivaTa. 
Upon preaentatkm of a voAi certificate to the 
tl^et agmt in Chicago not later than October 17 
a ticket for the return joomey br the nme rocte 
aa traveled to Chicago may be pcrchucd at cue 
thud the one way lara. Ticketa may be per 
chaaed be twi xn October 5 and ii in the temtay 
covered by thi* irrangemcnL The return Joor 
n^ most be complete wlthm thirty davi from 
date of ale of going ticket. It b important to 
note that the return trip moat be made bv the 
•ame mute aa uacd in traveling to Chicago, aiui 
that the certificate most be visAi at headqmrtoi 
daring the m e e ting and return, ticket purchajed 
not later than October 17 

Reduction of fares doca not apply to Pulbnan 
fares or extra fares charged fer passage cn uertun 
trsins. TUtet agents idll aopply detailed Infoc 
maUon with regard to data of eile, ratea, route*, 
etc. 

In the western and aoQihwmfm aUto, laclod- 
ing the Pacific itata and the watss piow 
inces of Canid 11, the raHwsya have anthonied tie 
•ale of ronnd-trip lickeu to Chkw at vey W 
rates on tecount cf A Ceotnry of Ptegn as im 
have not entered into the conveotiern tare eerta- 
csle plan a* outlined ahovo for the esjtam ala in 
Tlchei agent* ahould be conaulted with regard to 
these *peaal rates. 

Alao, the raihrsy* in the eaitem and 
eastern *tatee and eastern provinca of Canttdi 
are efiering round trip tickets at reduced rates ® 
account of A Century of Progroa P*rticnl^ 
a* to these tpedal rata mav be obtained from 
ticket agents. 


arcmiON at thi collicfi: 


ANNUAL StKTTtNO 


A reception and tea for Fellow* of the CoDege, 
their laiha and guests of the Clinical Congress 
will he riven on Thursday aitemoon from 4 to 
6 o dock at the American College of Surgeon*, 
40 East Erie Street 

irmp cm iailwat taus 
In the itata east and toutheast of Chicago and 
in the caston proriiica of the luwayi 

ha\T authoriied reduced fare* on the certi&ste 
plan on account of the Clinical Congrea *0 that 
the total fare for the round trip will be tne and 
one third the ordinary cne way farei. To tako 
ach-sntage of these reduced rata it b Qeceaajv 


The annual meeting of the College wIO cdot^ 
In the ballroom of the Steven* Hotel at s 0 d£» 
Thursday aitemoon. Reports on the actmbo 
the CoU^ will be p r esen ted by the oS ^ 
chaiTTom of the itandlng cominlttca, foUo*« 
by the election of affieexa. 


HlADQUArtEM — HOTILS 
General headquarter* for the C^imcsi Ccngi^ 
wtU be otabliibed at the Steveni ^teL 
□n Michigau Avenue between Seventh a» 
StTretaTThb hotel afford* imusi*! fadllUe^ 
an activftic* of the Cocgias, as wffl be reroe i^ 
bered by those who attended the Coogiew 
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Chicago in 1920 The grand ballrocan on the 
second floor witn other laJK rooms on the third 
floor and the exhibition hwll have been reserved 
for the exclusive nse of the Congress. AH of the 
evening sessloiis, the hospital conference on Mon* 
dsy t^ annnal meeting the cancer and fracture 
symposia will be held in the grand ballroom. The 
registration and mfonnation bureau together 
with the bulletin boards on which will be dia- 

E ’ 1 the daily clmical program will be estab- 
in the exhibition hall together with the 


Technical Exhibition 

Chicago baa many fine large hotels, several 
within walkmg distance of the headquartera 
hotel A list of the hotels recommended by the 
Committee on Arrangements is presented here- 
with. While Chicagtys hotel facilitiea are very 
great and there should be no difficulty m secur 
mg first-dass hotel accommodations, it Is neces- 
sary for those who expect to attend the Climeal 
Congress to reserve their hotel accommodations 
immediately as A Century of Progre ss Eipoei- 
Uon is attracting to Chicago a verj large number 
of ^mators. 


ADVAKCE EXOISTEATION 

The hospitals of Chica^ aflord accommoda 
tlons for a lar^e number of visiting surgeons, but 
to insure against overcrowding the attendance 
will be himted to a number that can be comfort 
ably accommodated at the cluuca — the limit of 
attendance being based upon the results of a 
survey of the amphitheaters operating rooms, and 
laboratories of tne ho^itals and medical schools 
to detenninc their capacity for victors. 


CHICAGO HOTELS AND THEIR RATES 

WIUiBaUi 


Afobasuulor Nortli SUte Street at Goethe $3 50 
Audltoiinin, MkJitgan Blvd. and Or^reii 3 50 
Bdden StnUfoni, awo T.lnmln Park \Vc*t 4 00 


Brinunt, Sheiidan Rn^ at Behnont 4 00 

Bbmaxt±, Randolph at laSaOe St 3 50 

Bladutoae, &Ucfa^ui Bird, and 7th SL 3 00 
Bicroort, 1*0 West Madhon St 1 50 

Coureaa, Mkhl^n Bird, and Congreas 4 00 
Drak^ lake SbOTe Ddre and tOcfalgan 3 00 
Edgrwater Bearii, 5^ Sheridan Roul 4 00 
Great Northern, Jaoioa and Dearborn 1 50 
Kjokkerboeker, 163 East Walton 3 00 

LaS^e, LaSalle at Madlaon St 3 50 

Morrbo^ 79 Wcat Madiaon St 3 00 

Palmer Honac:, State and Monroe SU 3 50 

Peatacm, ipo £aat Pearson St 3 00 


Stevens, Mkhlsaji Btvd. bet. 7th and 8th. 3 50 


$6 00 
6 00 
6 00 
5 <» 
5 00 

5 00 

3 50 

6 00 

5 00 

6 00 

4 00 

5 00 
4 00 

4 50 

6 00 

5 oo 
5 00 


Altendance at all clini cs and demonstrations 
will be controlled by means of special dime 
tickets, which plan provides an effiaent means 
for the distributioii of the visiting surgeons 
among the several dimes and insures against 
overcrowding as the number of tickets issued 
for each dime wiU be limited to the capedty of 
the room in which that dinic will be given. 

A registration fee of $5 00 is retpiJj^ of each 
surgeon attending the annual CHnWl Congress 
sucJi fees providing the funds with whldi to 
oieet the expenses a the meeting To each sur 
geon registering in advance a formal receipt for 
the reMtration fee is issued, which receipt is to 
be exdianged for a general ftrimuudnm cam upon 
hifl registrabon at headquartera. This card 
must be presented m order to secure clinic tick 
ets and admismon to the evening meetings. 


SYMPOSIUM CANCER IS CURABLE 

Wed»etd^y a yy PAi — BaUncm, SUana Hatfi 


RosDtT B Gecetocue, 3f D_ Boston, Chilnnsn. Coin 
mktn on the Trestment ot ililtgniuit Dlseuet, Pre- 
■hhnjn 

Goners! Sobfect of CnrsblUty of Csocer Fuiocldc H. 

MATTOf ii Dt Duectof-GenersL 
CaDcersstnAmxUUelHsecse Coakles A. DcrKES,&t D 
OskltDd, Cslif 

GeDetml Cases of Five year Cores I«%’nr Abell. M D., 
LonisviOe Ky Frakt K. Bolabd JJ n , A n«n f, 
Gn.. Jomf Jofcra Galuoah iLD^ Salt L*ke Ci^ 
Utah CarvALiE* Jacuov iLD PhUadelpW 
Alsox R. Rilcoex, 3ID SanFnmdseo ChaxlesC 
Luim MD Boston Daicoy B Pnnrm, M D 
Pmadelptk, EuQBwr U. Pool, M D., andJaHM A, 
Vrrroa, if D., New kork H. B ecxvti th Wmn 
BOtJtE, iI.S. F R-QS. Btr mtaglmn, Efi^uxL 
Cancer of the Breast ilAivtav B Cloftob MJ) 
SL Louis, E Staie Jutm, M D., Rochester Kllon. 
jAMts ifearaoE Ma»o»i M D., Birmlnihara Ata 
Jofr< T 3fooiE, M D Ilouslon, Tci. Ricbaxo IL 
8itrrB, 31 D Grand Rapids, 


Cancer of tie Pchde Orvans and Breast, Baoozx JJ 
Awieacb, ILD PlmaddphJa Hamsy S, ran aavu 
M D,, St. Lon!^ Wilua* P Healt M D New 
kork Chaelh C. Noaais, ILD PhfladeJphia. 

Cancer of the PeMc Oijans James C, Massos M D 
Rocheiter IDnn. Caxl Hdcrt Davis M D 
MBwankee. 

Cancer of the Cervix Geoaez Gillboix M D SL 
Louk. 

Cancer of the Kidney Bladder and ProaUte HraMAS 
L. KamcHicEa, ILD CTilf 

Cancer of Um Rectum Ro»zrt C Cottkx M D., 
Portland, Ore. 

Cancer of the Thyroid Gland and Larp; Intextloe Jobh 
M j PrjaEaroir M D Rochester xnnn 

Can«r of the ThjroH ilAamr B Tdtxeb if D 
Itbacm, N \ 

klalicnant Bonn Tumors William B Colby MD 
New \ork 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


CONFERENCES— SYMPOSIA—PUBLIC ilEETINGS 


S\1IPOSrUJI ■niE.^TirENT of fractures industrial MEDIdNE, TRAUMATIC SUROERT 


r«o4#7 t jopii —n^or^ sumb Httd 
L. Semen, M D . Boctoa AccoDiptbbmeitU 
tod Idetl* of th« Kfipaoaj Fnetore Cocamlnee*. 
RosEKT II K-Uomrr D New \crTR. Tan^nrtKiloci 
o) EATly Lcof Boat Poctsret Co ordlaaboB ol tLe 
ActMues c4 Lbe CoBimhtee on tlu Tmtmcst o4 
Fractom of Amencu CoUne of Sct i<oo > »I 11 i 
I t) tLe Red Cnm, (b) Ow nUroadMudalkA, It) txa- 
bulaocts aod moitkiUB 

UiluakJ Enza,Jt MD B<lUc}Km,Pa Th«AItrt^ 
Can li F i errtrtait Dwbditlei FoU>7<rinr Fractnm. 
IsiDon Con, U D i^New Orteam CUaWl Esudiiatlon 
Ncno* r qi Fncton* Darlns 

ChiULood 

ruxTOCE J Teli, M D Mootml DUocatioa of lbe 
RadJoatrpel Jomt 

VcTHira SrEzniLEi, M D low* Chy Toat Frmeton 
Dnhafttiet cf toe Urict Fiafen. 

COMMUNITY OEALTn MBETTNC 
II S-oa PM —Ckkag* SttJ mm 

At 7 30— Of*in prelude 
^bom of 000 Ifl aoiforb 
^ddroMi of I\ekm. ranir U RucicuJ, II P , 

PhatTwiaa gj (~a#ni»drr— ^ AlTUICeOWnta. e "n 

Anmr K Ilueo M D E'mlileat of Otlaico 
Mednl Soaety 

ISauui D lUcouw, MD NubrUIe, PreoldeoC 
Amman Cofk«e of Sojean, PmediSE 
laroatm Dt Loun L lUiry, RabU, Clk«r> Su*l 
Confreptjoe 

The Amekao Colkn cf Sutroett -lu McMa^ for \oa. 
FKAJtkUM H MaKTIM M D rMragn, DurctoT 
General 

Vddlof ^ ran to \ our Lif and LBe to I ear I rarv 
CaAiLTi H. Ma^O MT) Rodwater kOim 
Cancer — It b a Cunbit Dmae Bo a r i r* J I^z. M P 
No* ^ort 

A Crotiiiy of Pm^rcB la jwVniWf MedicsBe fii m 'x i T ^ 
C an x , M D CVirlasd 

Tbe Can of the Proapeettre McKIkt C. Jett Miuxa. 
M D Kc* Otiaua 

Wby An Nmoa? AixaiD Anaoir M.n 
Roebeater, Msa 

EyaJ^iL Jon O McRxrmLDa, U P 

Doctoia, Hoapetak, and Patimta RaxESTjoaxT Hooatcai, 
Texaa. 


S\UPOSIUM ON UROLOGICAL SUHCER\ 
FrWay troo A M — Baflnrw, SUmu Usd 
Jont R. Catu, MJ) St. Look. Tnnanetlnal SaJteif 
Feamt Hddux, M D San Franckro The Iktbacaieaia 
of Enlronepliroak 

Joan* F^ McCaxtst MJ) NmrIerL Tbr PreaUt 
Gknd — lu Placa b Geoml Uedidoa* Newer Co* 
crptloe of DiaaTUik and Tberipy 
Dwcoadoa IlaxiuK L. Rjmcnrv. )I D tod 
CiLuixa Moac^AM ilcKinv, U D r'VL-.jn 


FriUy t 00 PM — J aflra»», Sbatiu Bttd 
Feesexx; a. Bpixt MD <T»h™p, Board oa 
doftHal Medldaa and Tnomatk Gujiaij Pii dd bi 
Win lodnacdal bledldne and Tratmalic w y i j II(\e a 
Place fa) tba National Indsatrial Reemoy WU 
FaAJOXDr H. Maxhx, M D CSdcafo. 

A Tfarra \ean’ S ur rer of Me^doe and Sneny k 
Indnatryi LefkloUre SaactmenU and Ouar b> 
desBdty^Pinfalaaa. M.N NEmgcrisT MD CUcac* 
Prerentfra Hi^h Meancna In Indoatiy ai Revealed ■ 
a TltiTe \ can Sumy D W It nrrtmw U D 
Cfaka^ 

lojozict of tbe Cbeat. Gael A. Ilisauv, MD dkaxo 
Acato Injuria of tba AbrVmen. tViUMJi ONcu 
SxTiina, M.D., PlUibarffa. 

Tramna of tba Scfnal Feo H. Atxtt, M D 

New Ycrk. 

CcTcfanl Injuria. CbaeixeBacut Je., MJ BaltiiBBR. 
EefaabfBmun cf tbo Injcrcd, Fijpmrt J OAEom, 
MD., Mdwankte. 

O-opmliee cf tba Cbkf S ufrom with tie Sbaikrdl*- 
riooedMesflolScrricaUitacbiitiy JODtR-NniW^ 
11 D Oevaba, PraldciU of tbe AJaecklkn 


A CENTUR\ OF PROGRESS’ 

S ^*7 7<x>PM—Ct^»fi^ntP^Stkn 
Arctam Qiiujupy 


7 ro~i IS /* J/ 

Rorretr Jout Houuon, Ta»a, Mater 0/ Ceremcata 
Flwfe — St. Lake ■ Ucnfiltl Docten Alanna Ajadatra 
Ortbeatra. , . 

Cloris — jooo Ninea In Uniform, CUrafo Do<pal 
AaociaUeo. 


S IS I 0 .- 0 C PM 

) BarrUT SqtnEE, MD NewVott,Pmiil«t,AffleTtai 

CoOcta of Sdijeoru, Pn^nf, . . 

Addieaaa Itelctane. Rdtce Daeh, Ciica*o, rnw*. 

A Ceatmy of Pregreaa “ ,,,, 

Addiaa ei V^tiaae. WimA* Aux* Pt«^,iiY 
Ckkno. Mesoba, ij^ t l ve Committae, «»d 
man, Sectfcii 09 llcdi^ Scleuca, A Centuy ■ 

.. Addre*cfWefcta»andAK*rd^,i^ 
A Centnry of P rofim " Ha ttoaa far Soa» 
Madid)*. Gi£*o» W Ceox. MD Ortkad, 
dairman, Board of R«iita. 

Tba American CoDefo cf Scnjeoeia and the 

croa. IntindDQioei of toraeptatfra Lix a _ _ 

Dnntriea. Fxureirr H. Maetdi, MD^I^**^ 
Dfaector General, American CoOeft « snjwa^ 
Oreetb^ from renaiW^ Crotial Arwrlrt, S«tE A-ui*"- 

Brftkb Iilea, Etm«, and Atwtrakwa. p 

S u t yr y In lbe Fart Ow Handrad Lean. HttU** 
HiooiEj, MD., NaifavUle, Tenn. H 

Sor^fT tn tba Nert Ona Hnsdred Lan 

Mato, MD Roebeater Mbn. . 

If Lon I\m Sfe*— One Handird Lear* A«d and lo®t 

RoarETjotiY nooftoo Ttaa. 
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PROGRAMS FOR EVENING MEETINGS 
BAiiEOOM or the Stevens Hotel at 8 15 
Prtiidmlicl MetUnt, Monia'i, Odchcr p 

Addresi of WeJcxune. Philip H. KEEuacHEi, MJ) Chairman of Committee on Arran^mcnt*. 
Introdncdon of Fonnfn Guati, Fbanelik H. Maetiw M D . Director GeneraL 

Addreu of Rctuing President The fflppocratlc Code and tee New Deal J Bentley Squiee, M D 
New York- 

Inaugoration of OfEctrs, 

Inaugural Address Surgery the Queen of the ArU. WnxiAUD HACOAiD MD NashviUe Tenn 
John B Murphy Oration in Surgery The Story of a Maiter Surgeon. Loyal Da\tb M D Chicago 

Tuiiday OcUibtr 10 

The Common Syndrome of Rupture Dislocation and Elongation of the Biceps Brachil an Analysu of 
Fifty Cases, Eikjae L Giloleest M D San Frandsco 
Dtacussion Kellogg Speed M JD and Paul B Maokx;eon M D Chicago 
Fracture Oration The Treatment of Fracturea Involving Joints. W E, Gallit MD F R.C S (Eng) 
Toronto OnUno 

Technique anH Rcaulti of the Operative Lengthcnmg of the Femur Vittokio Pum Bologna, Italy 
Discuiilon William R. Cubbins, M D and Bevkridce H. Mooaa M D Chicago 

Wtdiwday Octabtr 11 

Sympathectomy In ChUdreiL Davh) Edwin Robertson il D , Toronto Ontario 
EHsoiuIon Edwin W Rtesaok M D , Chicago 
byrn^hun on Vaacilar Diieaaea 

Thrombo-Angiitia Obliterans ^uerger t Duease) Giotot £. Brown MJD Rochester hlinn. 
Ligation of LArge Artetiea. Mont Kooses Reid M D Clnannau. 

PSciLsrion R. W McNealt MD and Gexa db Taxats M D , Chicago 
Mutopathia and Chrome Mastitis. H. Beceweth Whitebodse MS F R.C S Birmingham England. 
Dlscunlon Max Cutler, MJ) , Chicago 

TkuruUy OcUber jt 

Symp^um on Diseases of the Thyroid 

Hyperthyroidism and Aasodated Diseases. Geobob W Chile M D Geveitnd 
The Treatment of Eiophthalmoa. Howaed C Naeeijoer, M D , San Franasco 
Tumors of the Parathyroid Glands. Edward D Churchill, M D Boston. 

Dlsoitikin Harry M Richter, MD and Lester Draostedt M D Chicago, 

CcttKKMiwn — Fnday Odebtr rj 

Invocation 

Conferring of Fellowships 
Conferring of Honorary Fellowihlps. 

rresldentlal Address Surgeon of the ^Vlldernea* — Ephraim SIcDowclL Wllliam D Haggard M D 
Nashville, Tenn. 

Fellowship Address. Robert hlATNARD Hutchins A.M LL.D President University of Chicago 

SECTION ON OTOLARYNGOLOGY 
T nt t d ay 5jyPlf — NeriABaJJroem Stevnn Hold 
Otolaryngology’s Present Day Ecnnormca. Burt R Shuely M D Detroit Michigan. 

Discussion opened by Robert Soknekschein M D and Austin A. Hayden M D Chicago 

SECTION ON OPHTHALMOLOG\ 

Thursday 5 ry P Jf —hortk BaUmcm Slmia Uoiei 
Removal of Orbital Tumors. W L Benedict, M D Rochester Minn. 

DUcnsnon opened bj Richard Gamble, M D Chicago 
Surgical Correction of Ocular DuhguremenL Meyer Wiener, M D St Louis 
Discussion opened bj Samuel J Meyer, M D Chicago 
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SURGERl GYNECOLOGY AND OBSTETRICS 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


/aoc^/f JO — Sttttu Uolti 
J BcimxT Sorm, JJ J) Ne»\oit,Pr«ideBt,AacrfcM» 
CoOqK a Sarc»ottL i^retidlos. 

Xctdra* ol ^ekam« J BumzT Sqcizk, M D Knr 
\crt 

The ojj IlMpitiJ SUJ)da.nUatke S nry um) VamoMT- 
mcat ctf Lat ol Af)(vcrved Uoapltih FBuncuM ]L 
klAiTTV, U D Quofo Xhrrctof Gcfrrml, \mrftcao 
CoUrfe of Suiiroa* 

Ibe Uanui SUDdardmtkm ilcnooent lo RcLtion t 
Lbe Pncdce of lotenaJ ItedidrK \\altuL Bim 
U' cc, }{ D De> Uoia«% In t. 

(JpTiortunitici ol the Suifiuu u>d Ute IkKpUtl la rioaiol 
big e U/unuuD St f Isttrett In the P rvper Cnre of iJk 
ud loyircd. Sixr W CumEix, If D 
Qucajcw 

rrcfutuo for a ScnxlctJ Camf WruiAV D 1 I\Oovei\ 
tl D KofarfOe, Tom 

Tbe Uodem Phlkaa^j of lfe<fidae Brr Amom >L 
SoramtXA Sj PhD St LoqIl 
AC eatnryof PrafTMi E»nrT Caiet ISJD lUIvma^ 
’iV» 

Tbc Next Cottary of P rt ^iea la Medktae Onwot n 
Ciiu U D Oeretukl 
llauQ pactare (anad) Good fla^iful 

U ad*/ jw-f o»—BtBre 0 m Stam Httd 
Rnrir B Gtumna, it Bottoo, prvridlaf 
Uauad Ttbfi Coofem* u«dkxl atu Ho^xul Hco- 
notnifi if anteln* u kcnr beafiiAj at a/e 

raesctnt »lth food can of Ibe paxjetuWroa ih« 
•Caadaoat of 

Tbe Sarirao ALaxmon \V Dtuv It D 
Detrott, lUrt 

tbe latA^bt & llAU Wiocn, It D Miaw- 
apobi, IHaa 

Ihe aptoaBu AiWTtM lUvocxf MD 
Chioua 

Tbe g « iHrit,Tri tt IL B f\mAAr it D tfit- 
*aake«, iMt. 

Tha Patifokirbt J J llnoar, II.P dtlcafo. 

Tbe Eo^ital lUnajrmcflt- Fata II Feklu 
n4i-«[n 

llo^idtal E l co a x ofa u AppOcd to tbe Smati Rn^f«i 
CLorTcmF Sarra, 'U tedoo, Iowa 
Fiewnaat Plant for ILaptcal Serrict WtuuK It 
Tlam, U D CHrafp. 

Tbe Alameda Pkn CKAxm A Dtraca, U D OzUaiat 
Caffl 


Twea/tj fi.jo-it.jo— B eU r emi SUitai Ifehl 
\ixx«Dta R. Jlcrwaoe, it D EdmooCoa, AUarta, pi« 
tfdlQf 

Tbe Apfibcatioa of Uo^tal (q Snup 

Hotpftal iUjtta T Lina, Prfacctoti lad. 


Tbe HotpUal Annual Report. CiAiui E. Rm, XLD 
tllnneapoba, JOntL 

ODeraktost Can foe tbt Patient G. Uuttt Aacn 
if J) Tonoto, Dnixno. 

Tbe Oianbartloo, Uanafemeat and FoarticiiiH «f tk 
Departneot of Anatboia In a too Bed 
BCN'EXiT Leeck. 1IJI> Pif^t auhtrbr t tn 

Tbe OrfanlatiDa, iUnafcment, and Fanrpnrbw d Ik 
CQnkal LaboratofT' Roeur L OLm, il D Oi 
land. Cant 

Qiatcal and CBaas-Patbofoi^ Cocf cun c Li Out a H 
Look, M D., Stflnaw ilkh. 

TWWtj J-oo- p oo SL Lake i ilmfdd 

D er wa iatjatian fat laapfta] adialnIttTatkn coodadef W 
CntaiJa A ^ mncu, Manafcr SL LcLe i Ba^diu. 
Admluinf and dacbaiafncpaBesita. Can of sneifta 
del In bMfftak. NbiiIdx adInialft^atiacaadKr^fcl 
Bmlacan DCtboda. 


TTtdttttimj p-jo-irjo— B tflet f , Saaa* Edd 
Jofnt Ccadoenca — ^merkan Coflcfe of Sonem nf 
Aatortatko of Recced Ubrariant cf Norta A n wrira - 
R. C. Beexn, M D.t bJadjan. Wb pnnfa&v- 
Plan and Scopn cd Lbt Record Depar ^Bt , Uan U 
NrwTp^ rittabonch, Pa. 

I si tf i'cy af Camr fZeesrit In Ee^ t ah . Pwmi 

Woi,Ntw\art. 

The laiportanrt of Aeantt and Ccaipkta Reoji • 
Fraetnre Caaet FiAn D I^cncai. U D tw— 

The Ifirpercat« of Oceania and Cocnekte Obdrttal 
Recofdf Joa* R. raAir*. UJ) 

Round tabk a^pra a - | ;aufckJ aaMt nd a feri a«btkcf> 
taialnf of pwd recordi In botfflab. 

Uaimt^ r-oc~3»o-^atr1 UerriS BOiap Bmpdd 
DcnookiadK In betpfia] adralnktraUce wiac^ ^ 
JoHJi C. Damoin, Smarfoteadeal, thnw^ ■ 
r>itf>n CTmlf Onmuatfco and * 

rftnlrwl ntccd deWtanL Ojani^tioa » 
fanrtlnrrbu of t^ aocsal nrrice departo^ 
ptrtMttrm »nH roanaperoent of tb* obetetrtaJdrt^ 
ment. Optradnf room uiaunftment ^ 

Tbor of I J» < i tTM^Br^Tn^ tbe CT^| o ^ 

BivpftaL 

Tkaniej p-jo-/j.je— B tfln f , 3kt*** , 

Rnond table coofermce — admfnktnth 

ec e oncaic, and todal proUenu aitcOn 
Orndocled \yj RoaxiT JcaiT H#att*i Te»a, 

R.CflraJa,iID JIaifiaDn, Wb. 

Thtnd y aioo-roo—laai Empdds 

DmoMliattoai of botfftal ndmlabtrati* k «««'« 
CbkafD botpttab. 
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preliminary clinical program 

GENERAL SURGERY GYNECOLOGY, OBSTETRICS ORTHOPEDICS UROLOGY, 
PROCTOLOGY SURGICAL PATHOLOGY ETC 


PASSAVANT iffiilORIAL HOSPITAL— NORTH 
WESTERN UNTVERSm MEDICAL SCHOOL 

Tutidcy 

Leanhei, ^ Riba — ^ Tlte tue of the electro-nretluotoine 
In nrethnl stiktiim. 

A*thui H. Cmcm ind Geosce H- Gasihim— 9. Gjmc- 
cologkml opemtloDi. 

j OHir A. WOLTOt — 9, ClHjIccyitJtli, cnrcmomi at colon. 
ACOB R BncsBDajEi— 0 Thynnd Kirgeiy 
oowS CotrLTEiinditaif— 10 HjperpyTexIt by pbyikiJ 
ifenti In the treHment of irtniill*. 

RuDOLra W noLJCEB ind lUfl — 3 Sympoilnm on cardl*c 
in their obstetrk morlArirra*. CaAOKCCY C 
XfAim Etiolo^ ind pntholoty Jakzb E. Fnt 
nr^ATn Mcdlail «pecti ind ireetmcnt. James H. 
Blookuklo Obstetrical upecti and treatmoiL 
JOHX A. VtOirzM . — 1 Dry dint: Ahnrentation of the 
critically IQ patloit by ^JunM feeding 
Loyal Da va Hals Have* and Datto A. Ctjcvilaw^--*. 
Prcaentattei and rtvlew of ncuroforKioJ auei. 

r> 

Hauy il Rjcarta — 0 Thyroid aurjery 
Loyal Datib— 9- Noirobglcal «ujwy 
Souirn L. Kocb and Hioiael L. hlASOit— 9. Nerve and 
tendon aurgery of the hand 
Taicei T Case— 10 Roente ea otoy 
ItoiB H. ElixtmaiEi — > Hip > 3 [finuri«r 7 
Aimi B Saxavel, Stnorca L Koch and Li L. LIabon 
— t Review of twtiityjran of anrjcry of the hand. 
Paiil B JlAcarcnKCf— I Unomted fracture o< the neck 
of the fetnoT bone graft in the aplne 
Rctdolph W Holmeb and itaH — 1 Sympodom on toa 
nnka of late pregnancy renal and hcpadc. James P 
Sdcond* Etiology and patbotogr Cuutu C DoB 
Errr SymptomB and UfwratorylnTestfgatioc. DA\'n) 
S. Hnjji Merbcal (expectant) treatment RonoiPfl 
U Holmes Obatetrical treatment 
Leamhe* W RlB^ — 3 Dy dlnfc Prottatic resection. 
Emil D W HADara — 3 Orthopedic lurgciy 
Tkmday 

Amnji H Ccrrru and Geoioe H. Gasuxek — 9. Gyne- 
cological operationa 

JoiD(A.WoLrEa — 9. Cholecystitis cardnoinaoftbebrcut 
Jacob R BncHKPfrm — 9. Lbriomloal surgery 
JOHM S Couuta and staff — la Physical therapy in the 
after-treatment of hand inluriea. 

Philtb H KaEtrscHE* — * SWlder and knee-)ofnl de- 
rangement 

Rudolph W Holmfs and staff — 3. Symposium on obstet 
rical hasQorrhagcs RnnoLrn W Holmes Ablatio 
pbetnUe D\vm S HtLLis Placenta prarrla. Uao- 
MUB P UajtEt Postpartnm hrmonha^a Tkeodoie 
W Bluecbel Tratmcnt 0^ sequential an«Tn[«»- 
CsAaLEi A Elliott WALTca IL Naolee, Paul 

llEaacar BAarra HowAan B CAaaoix ana 
IIovAan L. Alt — 3 Symposlom on hepatic 
Ffiiijy 

UAaar M RiorrEa— 9 Qaitric aargery 
Ijjtal Da\ti — 9. Ncurolngic surgery 


SummeeL. Koch and MicnAixL. ilABOW — 9. Irradiation 
oloeis of tiv hand^ Dupuytren s contiirrinrc. 

J AMES T eXux — 10. Roentgenology 
OUH S. C^OLTCa and staff — la Physical therapy in 
arthrida 

Paul B JlAracuBOw — 3 Demonstration of principles for 
overcoming dcfonnlty In nnunited fractures before 
operation, bone grafts for qminit.-d fracturea 
RtmoLPE W Holmes and staff — s Symporiom on hyper 
mvidaium. CuuiEa C DoHEarr Ltiofogy 
and potJHilogy Maokub P Uaim Symptoms and 
dfnm course. James H. Bloomtielo Treatment 
Staff— s Sympoalum on gastric ulcer HtaiY M Rich 
T ta Surgical aspects Anmew C Ivt G B Faulty 
and J R. OaNnoajr Results of the use of castnc 
rnodn In peptic okrr cxpeiimaitally pi odo ce d 
Samuel J r oqelson and A J A ram son Use of 
gastric muon in treatment of gastric nicer 

ST LURE'S HOSPITAL 
Xieitdcy 

U. E. Moex. A. Rxm Moaaow and rjTAauat Shanvok — 3 
Oeseni surfical operations 
E OiPBEio — 3 NeurnlogicaJ surgery 

Thtsday 

H. 0 JoNia, William P Caiuile 11 J Kilct R A 
EpwAans and Joem Bixwtb — 9 Gynecnlosi^ oper 
atlous eariy homan es&bryo democistiatkaL 
Cast Hepblom and Willaxd Van HaizI'— 9. Thcrraclc 
surgery 

H. El klocE — a Reconstructive surgery 

L. L. McAamua and S W McAaraua — 3 General sur 

Wtdnndaj 

L. El Schmidt — 9. Urological c-lmlr 
R W RTEason and F A. Chamdlei: — 9 Orthopedic 
opcratlixu. 

S C Plummeb — 9. General surgery 
H. E, JoMxa and T L Hamid* — 9. General smgeiy 
E. W Rtxi*oh R O RnTEa and H. O SonEin— j 
Orthopedic operatkma 

Fiame E. David C J DzBexz and G V Portrut— 3 
Rectal surgery 

Tktmdaj 

G deTaeats— 9 Surgery In juvenile diabetes ambulatory 
vein Ugatkm of varkoae vclna 
H. E. Moce — 9. Genesal su rger y 
Haeby Culve* — 9 Urological ctlnL- 
H. E. lIocE, A. Ri^ lIOBEorr and Cuaeles Shamxom — 3 
SkuQ fracturea 

W R CuBBTMi — 3 General surgery 

EL B T^mab and F W Haul — 1 Orthopedic eHfik 

Fniay 

W F Ltom — 9. D l s k ica tl ocs of the shoulder with fracture 
of the greater trochanter 

H. Pom and F W Meeeitizli) — ^ Oral surgery oper 
atlve. 

E. TV Rytesom F a CoAJtDLEa and R 0 Rrrmt — t 
Orthopedic clinic. 



SURGERY, GYNECOUXJ^ AND OBSnTTRlCS 


Tufidj 

A D BrvAJi — Q. So rrerj tb* brant, 

VCD <TiD — 9. Cnaoom ot tifcaeld, 
n L CimancEi — 9 Ridoejr totferx 
R. n UcxMT — 9. TrmMQirthnl eVctro re*ectJQa ot pro*- 
tau riiad 

Knxooc Srm— 9. Taman erf dteat vtH, drnMtntntkta 
erf cuat, Itntcni 

A H ile a c iu o m aT — ii Abdemisal larftfr tn ebOdren. 
A \EmaooxDt — a. Naiiuam^ical opentwo. 
ir«rfj*nrf«7 

A D Betav — 9. HftnU ud gndnc e atWd Rstide. 

F B lloottrxxAD — 9. FlnU: tdiny (rf taaath and Ue*. 
C B D a — 9- Tomcn orf tbe U^fc 
H L karraemnx — 9 S ury ery erf thabtadiitf 
N S Ilrum — 9. Vutaa] KryerT 
Da GtTxaooD — a. Carelaocuerf tbe ttotnach, foOnw-op 
duiar 

L U ilJLLi*— o. Thyroid iujyefy 
H A Uirmuujf — o- Sury er y m diabetic padan. 

L R IIcCaxist— I StrafiCaiatad hernia m mfasta 
U J Pom— j Fraoura probitt* 
flan^y 

A U Soryefy oi yaO btxLler and Uk tract 

H L kumaaoDr-p TnuttorKhral reaectioo orf the 
pratai 

F B kluotxtBAA — 9 CUc paiate aoryaiT' epenth* 


Di G tm ooe — 9 Gtarrie roeetke fix oker 

R. H Udht — g Dfvetknia of antttrr NfAd^r 

R fl HnwraadC-W AmLuca — 9 UBmalartuiy 

btafi— g Dty dxk E. D ALLot, eodaBMtrteir C P 
Bvtin (^Ttactt, Aaiox RAjrm, recaynhka orf euiy 
candaxna of enmu 

O L VIcWacxm— la Fractnn of tin peater ta b aroal ty 
of tbe hosiem 

A Vnaaruxxs — a. Spiaal coed hijariei. 

FriUj 

Staff — 9 Ehy cfinic A D Betait Pmeot ctatoa erf 
aimtbew K L. KxxTKma. G«tiito-«iUaiy tar 
yery R.CBto«ii Treatroentof maxha h miaarha ya 
m netde aker V C- Datm. S tynl ftcaaca of poly^ 
orftajynbovd C. IL UmxL Uetbodof Ulrarcra 
mjectjoo onr k»g period of tma R. H. Riucr 
Fibnnia erf biadder neck F H. Snaoa. Ohatroctfre 
kaadico- 0 -L )IcV\'KcncEKX. Reec aatr actixioicqpt- 
moa hOe duct , caaea. RI L. Iaxhkl Owtuioma 
lofolBak, caaea. & £. Lawtcv Cbciiecy*taiUcroa> 
tomy iodicatiana. 

£. J Bratrrnm — a. Orthopedic ehnif 

ST FRANCIS HOSPITAL 
Tfararfay 

EL FoiTLia — a. Painfol aboolikT 

H Rima — a. Tadteiticaa fx doodeaal and je/nnal 
drabtaya and feadny. 

T D. CcWtTT — a- Vaiaa of hyp T r»B tn«ttiin prtrestloB 
and traatmeat erf tkioeibopJbJeUda 

B Fmx — a. MfrbartWl aida In mj o yj 

H. F llAn — a. Di«anH nt ^fimlnkfr a 

rtnn orf p T fntiT «1 tt ttMi 

L n. CaniTFTT — 1. Uamyemefit orf yutric, trfUaiy aM 
)e^aiial fiatola. 


IICRCV HOSPITAL 
Taorfay 

£L U Bton — 9. UaBynuej orf tbe coleat. 

T E. K iht — 9. Cbrntuc tntnttoal batila ertoahctc*- 
bank. 

GtoaCE GnTTU — 9. IModc obatnctkcL 
J D Cuxmoi — 9. Fractam and fiikicatka trf tk 
cervical ^rfne. 

C> J t,<ttrnt— 9. Ropinn orf the ^kca dnohtkf tcBU 
appeadidtk. 

ITarfaarfdy 

>L F McCciar— ^ BSkiy bact mryery 
C. F SiwTxa— 9. Ante pancreatltk, pmocitfat patrk 
and doodcnal okerv 

C> L. Haiym — 9. Anal flainkctxaka h caaa vtthyal- 
mcanry tnbamlofk. 

1 . E. Caatjam — 9. C^rdacana orf tba coioD cardoona irf 
tbe bnajt. 

flcaam C. L-tim — & Surykal anatony erf verfcal 
oriAce and Biathnt MatriKtns; treabnent erf bkdder 
tmnon. 

Thrarfay 

L. D UooaxaAS — 9. Tnk yefkiti dIffmatU dRyseali 
ot caaea ot dyvtbyttjidln ud bypertbyntdxB vU 
Indkatixi fx epentica and nt. 

W J Pdxtt — 9. Ttdaikal eeeakkiatkBa k poattrar 
yasno-en tmatocoy 
F EL Pimat— 9. Piactan oan. 

F hL Duxium and F C Vawis— 9. Gajtre-kitkkaJ 
efink. 

FrU*j 

Bcnr -^■<e m and Ilaud IL ^ ■am— y. Cynec^ 
eSalc KirxDy adatkn tbenny 
jotxrn Luu— 9. C^Scoa erf lha yolte-anBiy tact 
A. 3 X. Vacon— 9> CyAk byiroaa b aa talant. 

emUDREK'S maJOfilAL HOSPITAL 


y «rvfiT r A. CEAJtran. Fiannuap Birraia and 
N Peau — a Oataodnadrona 0# fibila, 
ayntatnaia, apaadc panJyak, ThooaaaS dinaa r; W 

fmko kan mica) ] iptne foMCa, flal frail roefXV 

dlikcatkn orf Up lyaovertomy b arthrftk; *“**'• 
Tmttdsj 

F »rwiW T A. Catmin , CXAUXI N PlAB i^rn^ 
MAKD Em*x»— 9. Spine fiafao, Wp b** 

iatioB •ecllea)otDWaiitorneneimva*tkFaalf*' 

rw iy rnlta l fti a kfarira) erf Up- , jj. 

Funcucx B. UoouKKAD— a. Q«rft lb 

operatioea; 6r«co*tnti* orf epiffated ctKa 
anlykakorf tbe Jav 

TTarfirorfcy ^ 

Jonr GtAiuic — 9. Caneral larykal epenttoa 
dnmatiatknk 

Thtn/ty 

HmcAX L. Rj LXim cpt— 9. UrobykaJ eperatw^. 

C A. AiniK*— 9. coarirWadoc erf urokya* 

W pitlnkyicUdeiDcaBtratfcaierfnrok^ 

caaea. 

FrU4y 

Aum H. ilojrroracnnr and J J 

penelldtta b cbOdien lytuphanyV** ?!5i tni a- 
Moal cboidiwaa, fractarca orf the aloD 
tremltka in ctoldrA ,, 

Staxixt Lawtw— 9- Dodeacended teattrk . 
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COOK COUNTi HOSPITAL 
Utnday 

SuiDcn L. Zoca— a Genenl iargay 
F H. FALi*--a Gynecology 
E. J BnrHEUDt — a Ortbopedkx 
WiLUAM R, CuBBDfi — 1 Gtneiml Buiery 
DAAHOar — i Ge&enl mrjtiy 

Ttusday 

Stnom L. Koch — g Ditgwutic cUnlc. 

R. 'W UcNtAlY— 9. Genenl cnfoy 

Aaios Kakte*— ^ Gynecology 
Gto»CE Da\i* — ^ Generml mrttry 
A, H. MoiTTcoimv— 9. Ocoeril Mirgery 
A. H. CoKLEY — 9. Orttopedic*. 

Caiey Cma p TicrW > Gynecology 
T OD c oKx aiu E— g GcmiaI migcry 
Haut Cm.\3»— ^ Urology 
H. jAcrscn* — g. Gcnenl torgery 
MAict™ Hobaxt— g Orthopediex 
Vnxojf C. David — g- Dkipoitlc dink. 
DtGAir^ooD — g Geneil niigery 

L p Gtmnmi — a Gynecology 

iiEB B Bettuai: — a Su rger y In tnbercnkwtt, 
E, Wauzewto — a GenenT Rirgcry 

ITtdiutday 

CaAmnwG Bamleti-^ Gynecology 
Hauy CutvEE—g. urolo^ 

V L. SCHiAQHE— g Oefieralntgeiy 
Geciox Aetelhach— g. Gcwitl fnijery 

k O Feost— g Geoertl cargery 
C. SuLUVAX— g. Genenl Btugefy 
L L. Vzaroe^ 17rekt7 
Feaxe Jieea— g. Genenl nrgery 
R- Vatokax— g Genenl taryeiy 
pHtup H. KxrutcHEE— g. OrtbopedkE. 
ChmiejM JJcKsotA— g. Urology 
EL Rouacx— 1 Urology 
Haeet Cta\-EE — f Urology 
Geoioe DA\'np--j Genenl lurgerv 

L R. BoamxDEE— a Genenl forgery 
AVID Hhjjb — ] ObftetrlcEl openUom. 
SuioiEE L K(xs — a Genenl mrger y 

ribmdav 

Philip H. Keecichee — g, Orthopedia. 
Ceaxxdto Baeeett — g. Gynecology 
Geoeoe Da\i* — g. Genenl forgery 
5 L U McNealt— g. Genenl ttugrty 
ilAEcui Bosaet — g, Ortbopcdjci. 

D Hoekxe — g Gynecology 
KAELA-ilEYEE — g. Gcucnl fuTgery 
E. W FuemtAX — g Gynecology 
A. H. iloxTCOMEET — g. Genenl enigciy 
Max Thoiee — g. Genenl forgery 
A. H. CcrtiEV — g. Ortbopedlci. 

D H. LE\-nfTaAir-g Orthopedic*. 

JOHX Haeoee — 2 Genenl forgery 
F H. Fall* — *. Gynecotopr 
E. J Beeeheuee — a OrtHopedk*. 

Ralph Bettvax — a Genenl tbondc tnrgay 
^ ruiAX R. CiTBBiir*— a Genenl loigeiy 

FrtffT 

Geoece APiTLiAm — g. Genenl forgery 
A VEOX Kaxtee — g Gynecology 
R- C SourvAx — g Genenl forgery 
Caett CcLBCEnox— g. Cynecoloj^ 


Veekox C, David— g. GenerEl forgery 
Maecoi Hquatt — g. Orthopedic*. 

P G Dta* — g. Gaienl furgery 
J OTJortoairoE— g. Genenl •urgwy 
H. Jaceeox — g. Genenl torger y 
De. Gatewood— g. GeneiEl forgery 
IohxHaxoeb — a Genenl torgciy 
J R- Buchbmdee — a GeoenTiaigeiy 
Maeihau. Davuok — a Gencr*l forgery 
E. Waesiewiti— a. Genenl toigcTy 
SuioiEE L. Koch — a Genenl fuigay 

INSTITUTE OF TRAUMATIC SURGERY 
(St Loke** Hofpltil) 

TFfd*«i<JV 

Geoeoe G Davis — g. Rnptnre of the orethn 
ToBH D Fttt* — g 15 Routine mtntnjdon of Injured 
b*dL 

FxsxosT A. Chaxdlze — g jo, SepAntlon of iithina* of 
lower lomhftr Tertel^m 

William R. CuBBix*-g4S. Old dalocitlon of ihonldcr 
Haeet HMoex — lo, Demcaiitntloa of cE*e* of multiple 
fnjny 

LeRot P Kuhh — 10 15 Ruptured tpleen etmI other 
ebdotniml ctae*. 

E. W Rtxeeox — 10 JO, Spondyiolhtheji* In telEtlop to 
fajjmic*. 

Geoeoe L. AxmJACT—io-te Cotton * fnctHre- 
ILW McNealt— J i InunwUte rtpelr of Injured blood 
vcsaels. 

E. C Houoiad— II ij Cuinprtwlixi fiECtnres of the 
^alae. 

Phoj? H. Kjzoschd— 11 jb. R&ee Joint Injuries. 
H<niJi£.PonzE— 1145 Scene X ny upeo* of rilkofb. 
C. R. G Fouxbixe— I t Reductlcci of fn cium mwW 
local maatheiia together with imbnlatwy treatment, 
EDOvuig pictnie denccLftntiocu 
LeRot Thommox — t-jc*. IritTEHScnlar foreign bodlc*. 
SitdccT Waleee, Je.— 145. Lacented wound* of the 
eyeball 

Paul B MAOrruiow — a Annmafiet of the fplne. 

A. ai Haetet — a 15. Danoci*tiati» of rehairfLUted 
cue*. 

Entox B FhwLEE — a jo. rrouWeaomc ihoutfer*. 
KziLOOo SPEzm — 345. Injuiic* to Internal tcanHonEr 
cartilaK 

Heeuax L. Kbxtscsmee— 3 Mtnagemait of fr.nTnffHH 
kJdny 

James A- Valewtixe — 3 13 Treatment of ruptured bfeep* 
tendon- 

Feed M Millee — 3 30. The injured hand. 

Sedxxt B MacLeod — 343 New appantn* to Increase 
efficiency of Tbomu 

Feed W Sloee — 4. BQatenl renal carbuncle with peri 
nnhridcabac^ 

Haet E. Fusee— 4 js Electric bom* in children. 
CiAEXXcE W HopEix* — 4 JO, Modem treatment of com- 
prearioc fraetcrea of the aplne. 

Aeeo B Loczhaedt — 443. Choice of anjesthetk In 
forglcal ihock. 

MOTHER CABRINI MEMORIAL HOSPITAL 
rHodijy 

Euoexx j Cheuow — g. Gencm furgkal clink. 
WedmoJay 

EdoexeJ Cheseow — g. Genenl forgical dink. 

Tkkrsd*y 

EcoexeJ CoEfEOW — g. General furgical cBnk. 
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SURGERY G\'KECOLOG\ AND OBSTETTRICS 


MICHAEL REESE HOSPITAL 


Stiwow SJCoraiTDr STiAX?**,Jjua*PAia»jL 
aikl Rojdtt a. CtA*JO*D Ste»o*ch ttwcl to M for 
gulric tod (hwdcatl olcer- coonDon doct doodeotl 

«nH ftHfO COtCOttOcnj fOT CiirOlltC 06- 

•tructlre jtoDdke 

Oeokox L D^vt3tK)OT tad Ralfh ScTTiLur GtO bttd 
der mi f oj r w rt cf T of tbt cocoisoq doct. 

D C STt-vr* TkjpToid ttHfeTy 

E FtnKB GawtliaiTery wiritty of IL# ftll bitddcr 
BrMAtD Porni Thyoil turttry tnmrjr « the roanm. 
HAJU-i RjCHTTt. TtiTToid «r|«7 fil-bltdder «iffeiT 
ilAxCiTua Saif«T cf the bretil. 

GuTT^'i KoLUmi Dkthermr at blvUirT tumor M- 
piiectctaiy for tuberrulotlt 

IxMm Eoo. E 3 ectrtcxl rtJe ctl op of proctttc orphro- 
hthctetny 

Do.tEi.H la. pmuL Interntl deruxemeotiof ih«knec 
koit, niDCOtl of igraUfmtT cirtiiMc fraomtomj 
lor carcnuc trthotti bow Icfigthrotnt opormtkn. 
Jrun L Ltf'tjru Abdoctlntl b^ttereetoety huerpaL 
tUD opcntlon rmortstotl utoU 
Joarra L Eau tad Ralto Rb* Conmleie pcrtnrti 
tacmtioD (ntnts tumor tod pehic bdtAmtbOA- 
Wtia^atUy 

D C SnAcm Tbynld Rtrwy ftll-bUdder Muiery 
Rim BxmLur Suitisy of the eb^ 

Gtotoi. L D\ LxnxT Gewrtl ctcri^erT 
ViJXZD K STiAttt, Sucnjxs F SrtACWtad RonxT A. 
Cittpoto S w doatl oateCToflty for olCTrttfry colMt 
tad tyfareplttty for coecnittl pyloric ttrangt 
Bn itoPoTTts GeaeftJtarcaytadturii^yof thecoloo 
ilMui L Pvxin Ottenl RTfcry 
JuukPATTBjL Grtertl tonwy 
JutiPB FrtTfcffinrr UaoaceoiM tetta Kpnp«hk 
proattuctoeiy 

ILiU^ Rouccv Electnc rwttke cf proattU- Forkrtony 
for ttooe* 

Pvn Li«n tod Srovn Sckkav OrihoF>edic cUnlc, 
tboo lri er elbow htad, bfp, pebrit 
L 1 ItAiujrnLU, St. twl L E FEAraperaAt, Jt. 
Gyaecalofical ocerttMOi. 

T\ H RromiTt. Obrte tf ktl tad p rprco fc wtaU efinfe, 
dexLAMiitTmaoe of forerp*. renwetad cocs^etentiDr 


FrUty 

AmiD A, StiAtm, SuuTtiiB Sr».t(r»t,JtiaiPiTtep. 
tad Roanr A. CtAwrcu Sobtottl it inuoiy Im 
ftstroje/mial nkcr retretioa of eeta for extt^a 

D eSrvArat. Saifoy of tht tbyrold t^ icoenl kivtt 

Oeoiox L. Dicxirporr tad Ralfb BrmtAjr Ctl-G^ 
der iuijety tad mrjery of thr cookbi* doCL 
Raijv BrmuL Tbortek ttnirtr 
BczxiiaPmxL Snntny of the coke ttd ratOD 
Moun L. PAxm, Oeoctl munaj 
MiTCrrm. Saiferr of tbe bre^ qm of wfiotbmpy h 


Tltrafty 

RaLTB BtITMAV Surgery f/ ^Tl hijitfUr ■nt< mT w tTviji <tpct- 

Auud a STiAtM SrEonm F STtitrw tad Romr 
A CtAtroXD SoTf)^ dhtbeiiDy (or ctrdnocBt of 
tbc ircttm, roectktai for carctaoiBt of the ttowttrh 

D C Stxjjtm Sorerry of eoloa, kmlO iateitlnr t hyi cdd. 

Ocoaox L. Davdtkmt Su ri cjy of ibe ctwiiiF',*' doct. 

BEtKAta Pcttia, Gesmlntn^ 

StxanjiD F Btiaow Geaeru tumry 

HitiT Rrarm. S me et y of the thyndd. 

EFEimi. Sorpiy J the pJT tJwArUr and rTTimon Auri. 

Ams) E JowEM. Vephnctcoy for tobrraikKti Udaey 
•Dpnpubdc prtatttectooiy 

Iivwo Skaptw. Ditthermy of UnVmr tnmor nephrcc 
toDT for t amPT of kUaey 

DAXm. H. LtMnsAL. SuTiBycf UMKifne,fcaioeop«n 
tloc for tcoSodt tod for toberchlota. 

CtitrTt >I JicoM. Othcfiodic cQidc. 

Tuina E Lwxxn. CyaecoJoftcal openrinm. 

JoensL. Biz> tad Rim Rnt. Prultpoe rtfliit] lty»- 
tvectoray' fibrofdt, oedput poctarior 


Ftomex LmnnuL Soprtpabk pmctitrctCHy on 
tcotodiy 

J S. Giot'K. Hodetcended tntet. 

Iteur Lct n tad fttacKY Simtut Ortkprdlc 

back, Up, hacc foot, iboUder dcnmtiaike d n- 
thrits cues. 

E pLUrenr 

Gy aecoioKictl d 

IL RuMJUit. Oywcoioffct] dfnic. 
ItmroSrmtadif ELmmiu. CyDccofacfciI dak 

ST MAR\ OF XAZ-VRETH HOSPITAL 

Xftmd^y 

A. S SJLxmuaao— *. Oeacrtl lOTifctl dak 
E n. WAtuTwtu tad P r Cr* tLrwii— i. lafniiaJ 
bct alt dlak. 

TViaLAUOVin— i. I^nMStadoe of btwd tixt»B»* 
Twaidr 

Gtcaoz ifpzun — 9 . Cesm) «v|tctJ dak. 

E R. rujto w xi — S i SpfnaJ pBa c iu a tad «■--- 
taficatkiB, ontia'DdlaODca, adraaata, dfoovt*' 

dnaoestntkei. . 

C C Bmmu— t. Viricoctk enwitka* tad 
ttntkAt. 

iL J Bipa nn owpo tad B Pmrmc— j. G*<t 
Hlritr cfratkno tad dea w Xa rifl B of oan. 

irrfroi* 

T E Xcumu— p. CraeCDlocy tad t b d cfrrtT a l «ftrn 
U A. KrTLtTiEi — 9 tmerjKDcy tad |»ml afljrr/ 

F D nmxmu — p. Sarricai rflnk 
TacMU PiAXT — p. Gesem torteiy 
A. A T iTOi L — p. Gexienl aurtry 
pBAjrx Tmn— p. Geotrtl munaf 
JcaaToait — 9. Gcieftf Mrjery 
f h irw T ti CauLDnxa— ^ X ay demoettatioc 
lltrgin. Ktrrti— ». Oeoeal •nTjery 

F A ILuacnritr— » CrsjeaJwnwT 

M E Ccrucra— » OUtrtrktJ dak kw 

Lto CiAji— t Orthopedjc cfifiic; in***ot tre*t*«^ 


E ILiOxwiiB— p. Abdomlntl putetT 

H. H. Htu— p. Doacattatiori of ptttokfW 
A. \ PAKimii>-t. A*ptk te«r^ 
■kmoDstatJeo of ettea, movfa* f*aOT 
U E if neiTT — 1. Sttnial taittwiy of ihr pm^^* 
ItBteia ifUe daDowtatkci- 
FrUjr 

£ mB9 Weuxlb— p. U f oli . ' ^kt l dak. 

Eoaca Mcmm— p. Ceaealanpiy 
Cmam CaitTnrtta— p- \-ay 
H. H. Hni— p. Demoottatioa of pttbo ktkaJj t-^' 
Rt»i*i R. FLAJnrctT— 1. GtD bladder^^'^T^^^ 
ijrn p Roz.uJtacca — t CmartM KCOoo, 
coata-lodkitknt, demowataft**- 
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MOUNT SINAI HOSPITAL 


RAVENSWOOD HOSPITAL 


TtuiJay 

V L, ScHiAOEi ind J T Gauxt— tk Hernia, hrea*t 
and bilkry nugtiy 

Ifun. Davidsokk — ii PatholDgKal datMjmtjatlon. 

M, L Kaplas — II X ray diajtusaa and therapy 
GenTAT Kouscsca and Hailkt Rolkicx — a Gcnlto- 
uiinaiy misery 


Wtdnta^y 

Hamy il RiCHTEE, T M Moaa and D Wnxn — p. 

Gaatric and thyroid aurgciy 
Ttivt. Davidioeb — II Patbologjical demonitraUon. 

M I Kapla* — ii \ ray dkpioeii and therapy 
Attwt-ti a StiAtrfla, S bTaATJia, EL GaHKi, 1 E. Buh 
row and B Sath— a Gaatro-lntatinal eurgciy 
Ralph B Brmu* and L. HahdelkaM — * IntnUbo- 
radc Kirgery operatkmt. 

Tknrtday 

Aaxom KAJJTta ^ F Lath E. Schwied and H. L. K-UA 
wAin — 9 Gyi>ecological opcratlocta 
T in APT. DAvm»aHN — n Pathological detnociatratkin. 

M L Kaflah — II X ray dlagncwA and therapy 
Chajlis Jacobs arid Ljco UiLLE* — 1 Orthop^c opera 
tlooa 

Friday 

Haut Rolkkt— 9. Genlto-onnary «rg«y 
Ihael David«os}< — ii Palbologl^ deoiautratkdL 
M L Raplah — 1 1 X ray dkgo^ and therapy 

Dry OiMka — Ditily 9 » 

lfiA£L DATnaoew VahM of Uop«y 10 mxery 
HsnT Bcxbacu ToicmUi of pregrauxy 
Gcitat KousacH — Ekctroaarrery m cancer therapy 
Aaxok Kakteb Cborio^theiiaeia following a v«Bcalar 
mole fnnctKcal uteriiM hcmorihage. 

Haixy Rolhicc. Bladder tumora. 

A F Lacl Treatment of birth Injury early dlagnocb of 
titerine cancer 

David A WiLua Relatkm of adrenali to tlr^toxlcocla, 
morbldltT in operation for acute appendhdtif m rda 
tloD to tne question of dialnan danooftratkm of a 
unhrml traetkm ipUnt aa am in a iman hoapItaL 
Fom. L. Ancar Fractnres of the maxUla and mandlbfe. 

M Pjm GtmuAH Recent advancea in the treatment 
of maheoant dkeaaea about the head and rwrfc, en^ 
Koplc dlnlc. 

StaS. Sympoiiom Cancer of the lung. I M TaAcx,raed 
kal aspect, Jacob LiPBCHtrrx, bronchoaomte ainxt, 
Tt■;^gL DAvniaociir pathological aspect M L Kap- 
lA* \ ray aspect. 

^Utruez Lewibow Medical appraisal of sttr^dcal riika. 
JoazMi T Gaitlt Preaent states of the treatment of 
varicose Ttins. 

Euxxl GaEEiflL Inteatinal obstnrctioiL 
J if l>IoaA. Inflammatory lesions of the thyroid. 

1 EL Binntew Present states of blood uanneskn. 
CaAaixa Jacdcs. Sopracoodylold fractores of femoj a 
modified treatment ol conretkm of haBta Tolgn. 
EIasl lIujKnr A case of acate septic epiphysitis with In 
teresting \ ray changes In the head of the femor 
bridge cast In treatment of supracondylar fractures 
of the elbow )olnL 

Leo ^fnj.rt, Hfiect of raxlio-opaqae sabstances on the 
synovial membrane of the knee Joint rheumatoid 
arthritis. 


Tuaday 

G W Griek — 9. Gall-bladder surgery mortality and 
morbfdity 

C A Bijbwill~9 jo Surrey of cancer study organlia 
♦Inn in a private hospItaL 
D B POMD — 10 Orthopedic surgery 
E. W iluiLLE* and J J Moou — 10 jo. Cardneuna of 


testis. 

M. FnLD — II Diagnosis and management of sterility 
L. C Fiujch and D L. jEWENSoif — ii jo. Gatolc 

«y pMK« 

Wtdnaday 


G DE TAJUtowfTCT and T J Mocnti — 9 Carcinoma of 
cdIog, modified Rfste operatloo. 

T lacLAMD — 9 30. Fractures of the elbow 
R. F WzraraicoJEtt — lo. Emotions as ctloksglcal ftc 
tors In byperthyroldum. 

C. H. Locrwixio — 10 it Headache*. 

H, P SADVDEaB — II Blood tranifuiian 
L. E. Dat — II 15 Obstetnea. 

J F Oatxs — 1 1 JO. Spinal ancsthesin. 


Tkmndaj 

C C Rjaimo — 9. Obatetiical tnesthesi*. 

W F GioeviwoK— 9 15. CJS S T can section. 

A C HuDcm — 9 JO. Mental dlstnibaJices of rlbheftf*. 
A V BncQuiBT — 945 IndjgestioD. 

F N Bourr — 10 Gruuloea cdl csjcnonut of owy 
R. £. Dm— le jo> SnrglcaJ technique. 

P J Sarma — II Paramedian abdominal indiicin. 

F IL VOM NAHOWin— II 15 Mortality In appeudidtk. 
E.B WiLiLoo-'ii j& Perthes disease frtetareofipine. 


JACKSON PARK HOSPITAL 
ifndoy 

F L. BARBCfui — s Dry dink S y mpo ahu a on trutment 
of puhnonaiy tubercnlneTs, soigicM and 

Ttttaday 

T H- KiLLTr — 9. General snr glrai danlc. 

Amie BAMBnoO— 10 General suigkal Jhiic. 

C. C. Clau. — II General surgical cunlc. 

S B UacLiox) — s. Fracture mnlg. 

TFcdius^y 

Aaxix Bakheioj*— 0. General surgical rflnir 
H, Hoyt Cox — la General KirgicM rJlTrlr 
3 W MAacHUOJrr RosaKai — 1. Dry dlnic hi- 

fectioni as related to indostr^ surgery 
H. F SnHaLDPQ — J. Mortality of appeodidtls. 

T/hmisy 

Aaxii BAMBnoga— ^ General lurgkal HhiU 
T H. KltTJZr — 10. G m^ l mr gtfl ftinti- 
C ilAaCHjfcrcT RoBTjflow— II Injecdoo treatment of 
bjcmonholds- 

EL Auek pAaserfB — la. Postoperative treatment of rap- 
tored appendix srith peritonitis. 

R- T Faxlet — I Chorio-epitbelloma, peeudo Addison s 
disease volvulus. 

J J Moexz — a Gross surgical pethoiogy 
Friday 

A. F Horxiifo — 9. General surgical HlnL- , 

Geoxoe JI Luca>— 10 Gynecolaglca] migtry 
C, C, Clam— II General iQiglau dmic. 
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ana\GO ueuorial hospital 

T»oi»j 

A n n u l H CaXLTT ifid F xid M. IT rtiTi — 9 . Qrtlupedlc 
tad iadottikl loyii7 dink. 

j Ajos E. F iitam AU — •- Obttetrio] eCnfc. 
cm P O’Nkil, T WiiUAic Pauzx tad Doun F 
PinwiTT — j. tlroldfictl Hfnb-- 
WtJmsdsj 

OTiim E Cmi-I L. Tmn» tod 11 L. 

Wxmrm — 9 rtirtV*. 

FLon ^VuoEr — 9 . CcJWdtl ctite ol tbt Uood in pott 
cptntiTC paeqmrmU, 

OtcaCT IL lAXDAr — t. Flumko oa eili tnd trcttment 

o( TmTWtwr»1 tobornlotiL 

Cum II EmiDi — t Onl tnd pbtrtr materj 
TktmdAj 

C R O FcMi*m— 9 . Fractnr* dtntr- 
CBAiin J Direct-, Si — t. ProctoiofT 
Haut L Uctzu — 1 . GNwcolocictl cnnic. 

IV'nxiAX L Burt m — 1 . Ritftrrm cBnk. 


FrUAy 

pRxt S Dmi- T.iQ U ZoDcnJUJC, tad Rmcn A- 
UxuxDT — 9 Geaenl cojilctl rfiab-. 
JcTjACSnL*W5itiidPAUtU.<irvE»— 9. G7*ecokc(aU 
cSibe 


COLUlXflUS HOSPITAL 


Fimity 

lUicTTi. \ Om, C O. LnsRXOK tad U. I. Hajoub 
G toenl HJJC 17 

Dasib. A Om — 9 . ladktliom tad <oatn-(a£citlon* 
(or ipiral irurgiurtk 

CBAJomn B Aum — 9 CnecBiarbad optnHaaL 
Mnu JcwKijnj 9. CeibpM taestp)' ia pofaaMttfjr 


II SiPKP — »a SoifiaLl ircttmait ol okxr ot Ua 

Uixu JOAxneci — l Scrrcciy cd iLe diect 


WAit*ti*y 

CsAXKiko Baxutt — 9 Grnecolockal rilnV-- 
C N BticmtndU B-Bcrm — 9. E iatr r ta ey gnytr 
in traArntrUI tn ^irW 


Thinity 

Mrxu JOAXJUii*— 9 . StBxktl Irettmcnt at tbaco ed 
hmf. 

F UrBm tod F Ucnuxi, J* — 9 . *T V«Tt€pt«iit«ri<»i 
ol beta 

^niJAH Gxkl tnd T L. Cmconn — 9 . Urakakal 

r^lnV- ’ 

G. \ B rrom tad IL B Bijim — 9 Emct ea cy 
to hdoftrU tnjortet. 


FrUsy 

Daxixl a, O tTg, C. O LnittnciM tsl IL L. IlAnuM 
— y. Gtntnl t mt t iy 
IL J £urw — 9 . Ci^nml forteiy 


U SILARINZ HOSPITAL 
n tiutity 

O £1 \1rw1r7 — ^ Goeitl mjictl -' n ni- 
FrM«7 

O. E. NABtAU — 9 . Genenl cflnlc. 


WE 3 LE\ MEMORIAL HOSPITAL 


i/mdij 

R. 'W UcNealt — t. OtIl-bltddcT dnlecTttecUeiT' it- 
(nbtl LtiiiioAiimy 

£. L Ciirm— «. HTpeTtkynildiim In chDdrtn. 

Tu*M 4 y 

P B. Mtomten W A. Hxmxxi tad H. E E Bu- 
xtiD— 9. Sy BOTeetomy trtliopiuty <d km ud 
itw ^olecyitcctocDy 

C B Rttt> tnd G. C. RcxAuarai — t. Obtiitdal ckalc, 
nw tinf ptoa u B demoattritkci ol I tet cl ddbsy 
perlneuiintpliy tad forcepi de B r n^ ' 
o( extemt] ma nu emciti ol bUt-audne «^ 1 H 

W B Stjtw — 1 . CntmnMctka. 

n*«daod«7 

H. OLAUoat — 9 . ( 3 tjdo Rptif ol cyotoede. 

R. W McKcait — I t Bnut tmpotttMB tMtu- 

eat matom y 

Paiur IL EjiximaiEX — 11 Jcdatfoiitty 


TfatrWty 

P B Utoraca, W A. Hcotxsi tad E. E E Bi> 
XAin — 9 . Bmm fnit ol toacr ^abr bcu p ift d 
itcta-llltc Mat; extiactpailtr fade* td blp dtie- 

OtTl'iS'^AljTTW— ta Ottdtii ttbotniMt aak^ 
uyUkt (Ja mtflng ) 

Vicm D LxjraUMX— i HnJofied dtadc 
U. T Gcumm — s -yo. Oyat o J u ilctl diBie. 

FrUsy 

R.I\ McNuit-- 9. A ntnl iMvbal badolaay 
EtanPlUT^ii UrtiefIcM HTftfT 


MUNICIPAL TUBERCULOSIS EAMTARrCM 
Tw*td*y 

Cintrw T T- ItAirm — 9 PerUatl tabaxtlodt 
limit joAioam — 9 . Tb«.ia.i.nJtity ptrolc amte 

HuniT^ SwiA»Y — II Pttbolc*k*l reefenact, d»*- 

HitHDa ol ptlholofictl iptasxss. 

WtiimdMy , ^ 

Daun F Rcnaocr— 9 . Neplnetmy (or taberean*^ 
kidney e^iotHv • wiieiy (et taboobiM 
nrintiy tract , ,M-fa i 

FtAXX Fuidizl tad FtAXi SaijXAi— la Ait»» 



FrU*y 

AuaxJ HiuariadK-J HnoicDW-Ci StrjW®^ 
fmnee. 

CTJTTAHDrr nCEUMCIT«n*AX CLUi: 

1049 Wuhtoftfo Boolmrd 
UiBU JoAniEca, E h. Qrm, 

jAcoMcar iM Gioioi TwJtoa — 9 
ArtIfleitI pe*tiiDotl««M oa tmboklory ptw™- 
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■WOJIEN ANB CHELDREjrS UOSPTTKL 
UpfUcy 

TtjUiCBi Fouxr—t X r*T 

Tntsday 

BErrK4’VxJrffoo«E>f— > Oyn«3lQcic»J opcrtiticmt 

JottMcnot licCoiiCJt tod Bt»mt Vam Hc»icj»— ip 
rteaanjtiidow of rwpiiine and •copoltmUa *!«»- 
thejiA ic *ttrgw 

O. ZimwY-'ii DcJttowtriticiM of etectrpeo«<ui*tion 
tteripT 

WtiJttsUy 

PiAXiE STJrtxJtt— V- Geaerti wir^l opentkft*. 

■Wai»d*qa Kjxxk And Cum. Oaa»— OUletrtctl <ek»> 
tocnagtineBt coder •ayokadat 

FKAjTtM Fom— * Xri7dc«Kaitt«ti<**. 

Peaalc Stctix* — t Sofifcftl dUgnotfaof ■ppmdfa^ti> to 
diOdrca. 

TkurxiUy 

AuCT Cosru»— V- Genend Kuiierj' 

Su2— ^ Fttctd* CAsfti. 

Haid: OacrKATi*— 10- UroiojJcEl cQnlc. 

Ameua GoiTdiAj — Cudacpwi <rf tiie ptMi. 

Etojs* PucKCtt-^ Eodocntte Otertpy in gyaeoihgy 
ftleSity openUoQt. 

Fri^V 

Jfm EL WixtlAWH~^ Gynecotj^l opeabotu- 

CcwwMcs, <y^»nTS-“ii G«ifcrr»l Pii&taA operAiiiJat- 

XUxY Spitaoc «ad f tototce iUix—i Obitetrici. 

Cam** Eqm — i X »> *«d dtuhenny thmpy 


RESEARCH AKB EDDCATIOXAL HOSPITAJ. 

llpnd*y 

It. B Tswjur-t Ortiuipedic taitery 

Tytxd*y 

CAXLA.RainMutdVtiiMXDVjJiBJcnL--^ Tborack 
tod ftnmi RuYcfv 
L, E SaEDiTZ—^ Ortl tortoy 

WtJrmdAy 

E«c OiOTtfO — 9 . Vcorolojk*! *urc«T 

R E KlAUxiUt — 9. KtWJiorieal wrf«y 

51 B Tooiu»— I OrtJiPptfdlc wyerr 

F H. Faij 4 — * ObtucdcaJ tod cmocokigict] cUok 

riwWtv 

CuAtiti B Pcerrow— y. Gcooti toiscy 
CUMcKxmx^— 10. urQkifict 5 cUidc;(^lo«copie«. 
VvnAAH)\A}i Tbortdc Rxrjwy 

Friday 

CA»LA.H*p*u>«tnd'BiiXAia»\AiiIUm.--^ Tbonudc 
tod BMCttl «aryc<y 

F n. Fau* — 4. OfcSxrtrkml ind ijoecoloyiad cBaJc. 
WASHTSCTOV BOmj&VARD HOSPITAL 
rjrtxrfjT 

Paoi. C Fox— 9 . G/MCoJofktJ cUofc. 

n t4*tti«y 

K R Mcn-^ Gtocftl ofifllc, preKSUlkm ut 

QAtmnl Inctom. 

Tdmtdaj 

A J O CjWQ»— ^ Hrdrooiphrodiv rtWogy tud trett 
BJ«t, oua X-t*jt tud c?*T»tiTe molU 

•ttpi»p«iUt¥in»t*t«tojm tad trunmbrtl rctactkni 
t4 prnnala corapartUvcly lodVatioat tnd resotu. 


CHICAGO LYING-IN HOSPITAL 

Sttff Fieo L. Ajua J B rtelxn, IVnXMM J Brccc 
MAMx >L BvwAJto Davh, Feaih: E. UettAOUs, 
Mashtci. SiW 51 x tod 3 - C Ht t P XTCrt. 
iTntday 

Sufi — t 0 < 3 tU\rictl cperttkst^ ouMija pictot demoQ 

Sufi— 9. ObtUtrioO tnd gyoeoolotfcjd operttiant. 

WU*ad4y 

Sufi— ^ Obttetrktl tod g>’iuoDiaeR 3 d operttkot. 

Sttfi — i. Otolrtrto*! clhdc, n»tk» pfctoe iknKtmtTtiioa. 
Tkirfday 

Sufi-~9. OtetctiictltodsywcoioeialMiorttk^ 

Sufi — t Otoutriol tad pTXimlogkt 1 diofc, tooUco 
pfctmt dcsoops^^ioQ. 

Fnd*y 

Sufi— 9. Obttttrictl tad gyoccdogict] opeftQoo* 

Sufi — t ObjtfoictJ tod gyntoologfatJ d/y cHnic onGaa 
picture deawottnlipo. 

American hospital 

Ttaaday 

R. B VUxcoi.tF-y SoTi^fti cUnic. tnoon ef tlw seek 

Max T mtarr i«a Pmer Tboujc— 9. Svgkai cEme 
ctrdftosit of iLe rrctum 

IV B Onatio— 9. Gtaertl corgjctj cEoic. 

Fkakc. E. Sacno)^— t. RttUtis uettiotfit of cudaom 
of theopstl) tod taofue. 

Souaom Cxaitsrssjf tsd ftcssucc Bovs — 1 ilto- 
tyemeot of pUcau prwli. 

Wmiiusday 

ilAX TocuMi tad 'PmuT Taouac— 9. Smyictl etinje. 

Uoctac £L TinacEt tad S. GuxmrAKw—p. Casultj- 
tundeti cflnfe-- 

D 4 VT»fl.P**TOiitMLiuwBi:njo»~ 9 . UrrdcfdadcUiiic. 

FcAtx E. SoCTtttf — a RtdjoioticJd dink, ctretoemt 0/ 
Uw bretst tod ftastle iiesiUJit. 

rivnday 

CcuJtnro tad Jwra F Poa: — 9. 
tad techaiqac (01 mjg e ij cd the d>eit. 

Fiaxx E SnciM»— t Rjuikh^ctl dink, infktUoQj tad 
coaX/t; ixxiictxiQCit to rtdiom uetliUBt 


ILLINOIS CENTRAL HOSPITAL 


TMtdo^ 

tliKm H MAcKuacTO—p. Gcooti nryeiy 
Phjjj» B. loaiTtcHnt— 9. OrtitDipecUcL 
TieJjftsJay 

V^TEtmt — 9 . Oenert) toTferr 
ifoc*E— 9 . Ortbopedfct. 


narid^y 

^ Cuaaorr ilcNX^a — 9. Ocaerti career^ 
Vicn* LstreXAtsE — 9. OcnlUHirintry tniixiy 


T liAMKA— ^ Ckam) nufery 

jAvnCax. — 9. NcuKuoyk' Hiiyery 

WxJ Cnti— 9 Obttrtrici. 

tad A a. BAOtTHM— 9. PttboloBictl om 
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UOSPITAL Of ST ANTirON\ DE rU)UA 

UtitUj 

TnouuD>mt — i DetDcttMnboailAcajrlaUpatbolocy 

r 

Lxwido Rtak— 2 GeuenJ forjwy 
J J S«.tTX.^ — Q C«BCT»] tunoy 
0 J IrwA — 5 Urelagy 
L 5 TrcH\ — 1. \ ray demoMtrallon. 

rrwMj4*7 

R C ConiK— 9 G«>cral«iiftTy 
Jcwim ZA»OtkT*rv — 9 Gewttl *uj'i«jr 
F 1i\ Slobe — FractWTt cUnlc. 

II \ V>>a*x.Qrf — 1 ObUrtnou 

TiwnJtj 

JiUA— 4. \hdocatntJ operatkm. 

F B Oltwiikl and R C D»u*t — 4 TIiTroid tUTfoy uid 
fcneral dmk 

O T JpkA— 4 Uroiofy 
L & Tcrn\ — » \ ray denwuBtralloa. 

FnJ y 

3 E DokUM* — 9 Geofral tunCTy 
\ \ Eo’^^— 4 Gcofral mrfTiy 
il 'i.'f.iaatm—ii Ohftetrtc* 

F J E Ejnjmoi — 4. G«fTil •u/xny 
^luuM Biu)Lr\— 4 Gneral carcrry 


GR \NT IKJSPTT \L 

T*nd4f 

L STmxi— 4 G«aenl «m«Ty 
F U FuU — 4. Ot Dcto ta nr 
b FnmJur«~-4 liyu t ir- to m y 

\ G Fuv— 4 0«eftJ «fr«T 
(ton Aituo — 4 OennlMTRtT 
L Iba- Urofaicy 

If nrfjT 

b. Sumxi — 0 Uiduiml reacUg a. 

\ O ZnootMA'i — 4. Gmwml putrry 
Tkwrtd4y 

B H OntDorj — 4 Electren fitiy 
K StOD — 4 Gtorral Bi ry o y 
Atom L Stwix*— j Ceocral patjety 
Fr^d^J 

Sn-vAji Oam*— 4 G<Ber»l mritiy 
E. W F acm cuot — 4. Pm tTih<i«. 

\ G Zdooucam — 4. Oeoeral «irf«y 


EDCE\\ATER irOSTITAL 

W^Midrj t 

N Lorty Ekctromxeiy In (be tratracnl of ctrcbooH 
ol Uk m tm n. 

Lou* WoDCx. Bom traotpUnti. 

L Pilot maoUeaUtfocM tn arthTltiL 

IL EiifTP BtiMjy p miej y 
XL A. BcufVTDK. Boch ujomt. 

U. ILlid. TrasBrntlc rnptmie c 4 tb« iplMii. 

N Zanrx latotlMl obvtractko. 

U. Rxuf and Tfim« WiLon Sorakal tod pomnrial 
thynJd. 

P Lack. C om po t e c iciy 
D SCHLATTK. Pro«lcL3c rwctiocL 
T pAJtacKC. Fra itiu ea ol tit* frnrax 


nOLY CROSS nOSTlTAL 

Ttadtj 

J Fto>a>Rrac — 4. Gyoccokifial opcntkm. dolctyi- 
hN-iian y h%ll UCflbesiL 

E.ILCiowm— 4 . 8 < 3 (nepmtk>lcmUmtk*iRpTd- 
W tbe Grabun tfV. 

loHM F UrtAicn— 10 . nyttfractoeoy inttiWd*. 
\dcxvt TotciiMD— 1. AppeudeclMBy 
ITa/ e3d4y 

Dootaid Wowaco— 4. TbyToidfetfleoy- Itctnrt e* amtii 
aiaratbeslc. 

^ R. lIcCcAOTx— la Htmk opcntlee. 
pAta Uawui — ti Lev ccrrlccl ccamn Mcdc*. 
riarM^ 

STmsi Buxo — 4 OyoctUaffcal opendcw 
Unid. STcmn.— 10 . □ajctyructotny 
F F F»aii« — II Ftahyt te ffctomy 
CH McJvUWa— II C 3»iecyi6rte*Dy 
FrWty 

U J BAPOrrmram-^ ThyrcidfCteDiy- kytimrtiwy 
Rxn Ats Reas — la Ileratofr hi pby 
AixxAKPCt Javoi»— II Appeodtctnciy 


LirnitRAN DEACONESS HOSPITAL 

TataJ T 

Gcoaoz H, S cMKtLP Ut. Jon Eocc^t H. C Wauas 
ud O H lUionpi“ v G«wnl BU^kaJ dnc. 
TTcdifWiy 

Gtonz B. S mHma. l L , JesM Jiotxrt IL C. WAiun, 
G 0 . Uamxu, R. C ISOIT ud C a Son-^ 
rHnLi-Al dcncBstra tkaa 


TiwnJrf 

Gcocox H- Soncam, Jon Kocerr H C. Wauaci 
•JM i C IL XlAJcrui — 4. Geofnl nrikcl d>ox 
FrU f 

Ocotoc H Samrm, Jon Kocerr H. C. ^auao, 
o H. llAUTTra , R, G, WitiY ukI O 0 Se«»-» 
e~^«Lr«l danoatntiaoa 


ST JOSEPH HOSITTAL 

J/pW*y 

. R*TI*W of tratnMtle mriT 


yc^tk 


Tttad*j 

Fauraux B IIcCA t rf— 4 S«rfic»I amloray 
and nrrtaU traUmt ol iSieua erf tne - 

Raus a. RoucjtAT— 1. BreaU mm. 

ITarfaarrfay 

HmH AIcKnou — 4. AhrircrtTnl f0ii«7 
larfc UtcaLlDa. 

TV Aim TV Vmot — 4 P ng ptral 
TkoKAC J OT)oa<OQ3rcrE— 1. Obrtrtrical a»d 
kai oMitloM. 

riararfiy 

Ttai2txH.&Lciaua— p. ClHt paUt* and deft Ilp*P®- 

atku. 

RALra C. KocmAT— ». (^all-bladder *nro7 
frlrfay 

I. TV APE MAd* — 4. Obatetrfcal cBtfc. 
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AUGUSTANA HOSPITAL 

\ M PncT 4nd 0 E. Naeiao — % Goiter fenenl 
Ku^picx} diskv 

II <imtsd*7 

A T LtWDOM* *Dd Easl Gawhje — 9 Generel rergery 
j W Niwu— ^ Genertl tnrgical cGoic 
R. J OiscK — 9 Genenl farslod clinic 
Tiirrjrfaj 

N M PotCT Hid 0 E. Vadeiac — 5 Gtrflcr wsd genend 
WTricel dlaic. 

Fnisy 

A T LcTOOijarADd EAXtGxjtfiD *-— 9 G«»c»l «irg 07 
T Vk Gaienl wrgk*! clinic. 

R, J On*3» — 9 . GooenI lurjt^ ciinic. 


E\A^STON HOSPITAL 
Ttioday 

lAUt* T Ca*E~o \ rejr diMJiocU tnd thmpy 
\\ auAit ^ PAmKti — 9. Thy^^ clinic 
Maicui H, HoBArr — 9. General tarjtcnl clltdc 
D tn aa rr F Clailk — j Recent In tie Crwtmcnt 

of common frectore*. 

iUtctrs H. HoaAU— » Fnctoit cUoic. 

Wtdiuiday 

WnxiAKC Dwroire— ^ GyBeOTlogfc*J opcrntkm*. 
CnAmM E. Gallo* av — 9 Gynecotoffcad oper»iiaa». 
Jntoja R. Head — 9. Tiemcic lorgery 
Fizoxuct. CBaiBToraxs — t D«SE»autr»tii»i of torskal 


Roictr C LcwnoAK— i DctnotutmiJa oi ortiwpedlc 

cuei 

Tktcnd4y 

TSaiiAJtC DAxTorrH— 9. CTneostofk*! opemtiotBi. 
Icnof L. PoBT» — 9. OrtLjpedk opcalioea. 

\\iLiiAMC DAsToura— J Obnetrical dime 
C«A»i.Tai E. OAliOWAt — J Schnter te*t far the e*rty 
dlKfDocb of carcinoma of the cervtx. 

Friday 

Faxotnee Cbu rrOFHXJt — 9. Genetaicuigical dioic 
FuAioaiD Gukx— 9. Dmonstntkm of fm^kal pklhoi' 
o%j 

Ch.\*l*» E. Pore — 9. ProctokcfcaS clinic 
J Evnum Surjfza — a Urokienl dink. 


OAK PARK HOSPITAL 


T»aday 



\»TTitra Ctnru.\ — 9, Management d fractom d the 
letnut 

Wtdmtsiay 

Ralth StJUTiAX — 9 General aurjical dink, treatment 
of pep^ deer 

CiuaiM Fox— 9 C>Ticojk>8ical c^jeratlons. 

Cail UTtionr~-9. Oiwalhrt cyttcaojpy 
Tkursdty 

Loci* Rnt*— 9. Gencnl aurjery 
Atoun RitArc — 9 General iuruerj 
CAja UTHorr — 9. Genito-orinary operations. 

Frtdty 

Tom Tope — 9. General furcen’ 

Mcacnmi ilcwtAt — 9. GynccologWl operaikos. 


SOUTH SHORE HOSPITU. 

T^esi^y 

AxelWolexto* — 9. Gastric •uryeT>‘ 

Gzosox G OHoxs — ii General sarfeiy 
CiABiNcrS I)t^^a□LWxlAxIXl^rTOiu* — * Syrapotium 
OQ gat trie arid daolenal uker 
ndao^v 

HtmB ilAcKKSxrc — 9. Sorseiy of the colcm. 

FtAjntG Moxrsv — ii Ortfcmedic din ic 
IL WtliiAat EuJiUiQixa, Gerv S Vas Aucttke and Paol 
R CAjotoit — » Sympoahim cm intusamceptloo 

riarda* 

Loots D SwiTK— 9. Genito-orinary inrgen' 

Cuba Iacotsoi* — a Lung cnIUpac procethiroL 
C. C. ilAJsxB — 4. Cardiac rlik in Burgery 
Frtiay 

E. A. LcTTOJf — 9. GytKColo«ical diaic 
AMBiCTr Daelbuo and lit oxiam Haitbauam — 1 1 Oper 
ative ohstetrka. 

H. K- CoLvi* — » Indiutriai ta xtery 
Waltdi Foatrt— 3 Foot probkasa. 


ST BERN Ajar’S HOSPITAL 

iltndty 

IV G Emu*—* Gentrtl *aiiefy 
Tnttdsy 

W j Muihollaxo — 9 Genmi a ig g ety 
H. HontAJOi — 9. Goneal mritry 
C W CtJiswo — 9 General ntrgery 
L B Dcanai — » Geniio-afinary BUgery 
Wtdnttday 

B C CtrnnrAT and R. J hlAres—^. Rocxttgeinkfkal 
detsonstratksi d aoomaUea of qifiie. 

I B Hawseudb — a General loige:^ 

\\ S Hitcro* — 9 UcDcral turgery 
T A- PAatx* — J General Burgery 

b L. CovEJt»ALE and S S MAJtxxRWics — s GaairtK 
intestinal operatwn*, 

TIamJay 

J T ilma — 9. Thyroid sniftry 
F M PBOTa — 0 Genito-urljiiy lurgcry 
W P Gojof — 9. Gynecokigkai operatkno. 

D A. Vlceduai* — » Gynecological opermUona. 

C C Guy — » Demondratioti oi ansiaal ^jcdmeiw. 
Fnity 

A E. Mc'Oluhe— 9. General torgery 
E A Rach aod F J Sruenat — 9. Operatire obstetrical 
prohJens. 


EVANGELICAL DEACONESS HOSPITAL 

Tm*ii*y 

Ewaao Ht-tcoct — 9 Gesenl Borgeiy 

Weinnity 

Paul Gcwnl Mngtry 

Tibrrdcy 

A J ScatmtBEto— 9. Pd\ic wrB«y 
Friday 

Joax PtAAL— 9. ^bdomhial iurEeT>’' *plnal aneslheila 
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JOHN B irTOPHY HOSPITAL 

Utn^ty 


TtMiij 

H. E. IU\n— lo. Stndln ot epipiyiet] trowth dbonb- 


POST-ORADOATE HOSPITAL 
UtiUty 

B. C. CtmtwAT — a. \ aj dhfyria, 

Tmt$d*y 

H. SoLcnTAT — 10. Untoclcal dinfc. 

Eigl Rita — !o. Groecuoflal opcatkroL 
D ScSLAKX — 1. Intn-omlirtl proftatecUotr 
plcton dffao nj tratfcta. 


O H. Sannj — lo. Ob«e«*Hc« oc treatiaeal oi poeo- 
mock. 

TkanJay 

F 0 . Bcmi — 0 TmtnK^t of poerpenl tn/tctkctt. 

B. R. Rmrr ud S. J >Luz — o. GcacnJ •0^1117 
FrUmy 

V C Gaxtt— o. ru. pwialt And treusKat ot itoll 
fncTons 


GARFIELD p<Rr coinnrviTr hospital 

TitttJry 

Stifi — 0 S juip e du m 00 tofttY of Uk ctoe>*ci> «(tli 
WmJ rdcrena to pcpue tJcet SAatuc. O Puc* 
DiaxBotia tAd medial rmracemtat. BLUMio N 
Was OiifDatk (ran roentfva ttf taodpoteC 
Paul Q. Sauirt Pitkkoff J<u B. BAXon 

LmS^FTucDi AMD— I OoamJ *vt07 
ir«dMad«7 

CiAun WaoT &ad Jar» J Prwai~~g. Hedlol ood 
■niialtjpectiacAD bUtklerdbeiK lijWe ’ Bdu cBy 

nnrti 4 y 

Jac 5 IL Baud uki Fs^n CSAcrATT— p. GAO-Uadder 
dkoLfO wltli tpecMl reference to oiTecudiAl ehaafO. 


Ttw^y 

H. L. ilxTXxa — la O y Btcofe t fcal opentbu. 

K. A- LirvxjauxL — ii GTanoioilal rfedc wttk CEipo* 
mpk dmrea a « tlon. 

FrUsy 

Fam. Ptto — ib. GTsectJocfeal ope mie ci 

ILLINOIS ilAX>\lC JIDSPITU 

Taoda^ 

E. W Whttk — p. Pieuatk and rtsal wm p f 


CuKDra SAKLKLr— 9. PtapIUdc (train* ol bteterta 
(rocD r«ml bfiati*, expadmoittl pra(^acdra ot IcaioM 
vul] nCroDeala (fpIrnchcU PalDdA} 

\ixcnrr J O’Ceoeot — 0 Tnben^kaU oi Udi^ with 
review of cue>; hTdirtBephroei*, repair of 

o*piiTCt>eT 7 

little COilP\N\" of hL\RY HOSPITLL 

J/#ad«7 

W D Staxu — (. \TfTMgmfnt rJ pa^^^icrf^ 

T»ai*y 

L. L. Ckaxkix — 0. Maaapsaest o( ffa ctm e* (boot tbe 
dbow 

J El I j rw — in. Treatmest ot cardaoma ol the 
ir<d*od«7 

'Em D HtcniJWTm — 0. Gaatro-toteatiaal aarrwy ceaptt* 

caboH. 

Th^nd^y 

1 , L. CEAim — 9. JiamfcmBit of componad (ractoRa 
TV A, Ualov— 1 JUdnin treatment ot aidwctta of 
the cendi. 

FrUty 

A-WWoow — 9. G jii e a b^fcaJ repair opeiatlpaa. 

H D HcntTLXUiUt— a Iitfirittal otatroctfatL 


O C R jiU ■ v 3a Soriery of tha bdoey 
OaatetJ Saixct— 11 TnDort of the tndeb. 

KtiJmdty 

Giunr Fm Patbc<— ^ Otsteotod peetJema. , , 
CiAn*>H.PA* o< PTa lD(^ 4 lhania 07ptan*» 

tWB , 

F S ma ojT-~ii. Xledlol phuc* of thTW 
Bens N UacRxodix— I t Soifey of the thrnliL 
FMty 

J Roaox Hamt— 9. lle(&^ phaae* of plLUo^da 
itiiraw 

CuTrm K, Tnoraa— 9- OalLbladder annery 

WEST SUBURBAN HOSPITAL 

il«md*y 

Haut j Doqut — 1 Uroloffcal cfifllc 
Tmo i ty 

UYllumJ Pora— 9 The taafitt a< fraetme* 

OacAX B. F itauiumx a-y. QaB-tl adder wieiT 
Tatoua L Honxa — 9. Uoaenl nfiery 
jAJcxs H. Sm^a — ^ Ojae co totlcaJ dadc. 

trw tti*j 

Joam L. Normi— 9. General *nf« 7 „ , 
niaxjtJCE tt FAtia— 9. C7»oeofe*kal efinfc. 

Tkmi*Y 

ry<fwm E. TTmerantw — 9. General wirieiT 
W AM) El Pont*— 9 Thyreid cflnlc. , 

Loca FAtnx*i»-3i. Intareattof oh^rtriol necHtioao 

gss 

HDaenHo Mi Toe- a. Droiotlal olnlc 
FrUiy 

Ha**tJ SrtwAiT — 9. Ceoeal ntjlal (Sale. 
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ST ANNE'S HOSPITAL 
Tuad*y 

T E. Meaht — 10. Orthopedic clinic. 

L. Khait — II Genemmrgwy 
B Hajucty — a, X ny dem^tntion. 

ntiM*td 4 y 

G F TaomoH — 9. Stomicb awi Inteftiul torceiy 

1 W UcCojomi/— 10. Gynecology 
J Oeaew — ir General «rjcr7 

Tkitriday 

H-J Doolet — 9. Urological clinic. 

E. P Vapoha* — 9. Gall-bladder mrjery 
^ P Gkavei — 10. Treatment of beu Iniarlea. 

J L. FLCxnro — xi Pathological obatetrl^ 

FrWty 

B W JXacx — a. General lurgery 

Staff — 10. Clinical meeting 

D F Hatzj — II General lorgery 

L. R. Htu. — L Pathological demoutratkm. 

ALBERT ilERRITT BUXINOS HOSPITAL 
Staff — 9, dally General turgkal operatkos and cllokal 
demonatratloos. 

^VUIXAIC Adau. DemoutratkdU In thoradc nrieiy 
EnanwD Ajourwa. GtIbbUrWef Kirgerr 
Auommot Bi uaaau w i a Management of maUgnaot to 
son tad experimental boac Unsora 
E. L. CotcFCu. C. H. UATom and Da. Krm. Opera 
Gobi and oemoiiftiitkma In orthopedic turnery 
Luiu R. Dtacemr Surgerv of the itomach and coloa. 
C. fi Uooozn and H. E UAntemD Opentkrne end 
demooftratlaQa in gealto-tirbsary aorgety 
Hrtcrt P Jcxrm. AbdoeilDal cuigery 
D B PnmatTEL BoDeimgery operatic and demooatra 
tkea. 

ALEXIAN BROTHERS HOSPITAL 
Tuftday 

Maicolu L. HAtan, ArovxT ZuocraMAM RCFtatr 
FiAJoratT and Gxoaoi L. ApramAcn — 9. Crcncial 
mriery 

A. oanxiti and Edwaid Wnm— 9. General mrgery 

EVANOEUCAL HOSPITAL 
G EaxAX JoPDttov Clinical atodlea of extra-oterine 

rnarT^^^nfa. Ginfcal ftodlea of pancreatJtia- 
Ciuaiu PATtr. Treatment of lower Ihnb (lactnica by 
fixed tractioa 

Pacl Gcoice PAfcnoar — DenwoUratlon of modeli and 
photographs showing newer methods of the b^ntlllng 
of fractores of the warflLa and mandible 


SHRINERS HOSPITAL 
Tvtsday 

BcvEJuncDt Moore and Haiolo Soncui — 9 Orthopedic 
opera tkma. 

Wtincfday 

Bcvxunoi: Moooce — x Democstratloo of plaster tech- 
oiqse club foot dinlc. 

Tkvrsdsy 

Beveridoc Moore and Harold Sotield — 9. Orthopedic 
opera tkma. 

Friday 

Bcveriece Moore and Harold Soheld — a Out-patient 
clinic. 


FRANCES E, WILLARD HOSPITAL 

Tutsday 

AuXH E. Stewart and Miltow Oens— 9 General for 
gical dinlc. 

pREDtRid Mpeuer — 3- Surgery of bones aad iolnta. 

WeiHtsJay 

OmM Waiter — 9. General surgical clinic 

Vapchx L. Sheeti — 10. Diabetic dlpir , 

Tktirtisy 

Jonrn F Jaro»— 9. Thyroid dinic. 

Friday 

Victor L. Sctiraoer*-^ Geae^ lorgkal dinlc. 

SOUTH anCAGO COMMUNITY HOSPITAL 

Tnuiay 

M £. Fomnr-^ ARertln innathiala^ analysis of aoo 
cases. 

LomiD SUTTH — s JO. Tubenaloals of the kidney p rcjcn - 
tatlon of case. 

Friday 

JoacFnJ Libowttz — t Fractures and dislocations of the 
elbow nresentatJon of cases treated by open operation. 

Frajh: G MtTRPnY — s jo. Fractures of the upper end of 
the faumenn, presoitatlon of 

Georoe C O'Driek — J. Poatoperatlre evisceratioa pres- 
entation of cue. 


IIENROTIN HOSPITAL 

Tutiday 

Cbaktojo Barrett — 9. Gynecotockal operations. 
F I^E Stowe — 9. Some probfons In tubd patency 

TYedatsday 

JOBM A. Graiiau — II Open redocUoQ of fractures 
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SURGERY GYNECX)LOGY AND OBSTETRICS 


SURGERY OF THE EYE EAR, NOSE AND THROAT 


PRESB\TERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 

D B — t Cmpfic&tkia* of otltl* metSi wttboat 

ropCirt d tLe ymptmlc 

E 'W Haosci — j Ominl UirnfoU and bmKEkl CMC. 
GeotoxE Siluoattck. Ji aadE \V HAOzn — ». Opcr 
ttou oo tb« tear mc for damicyiLhli. 

Max Jaco*»o».— j NeoitiiogkM aaptctt. 

7'afW*7 

RoaxxT \cai DU HrYDT — y Sftlmpdlicrwaftccfaafc. 

Wdmtdty 

\ca)eo:» LMr » — y Glaococsa. 

Tkmd*y 

BEkTS Rlcx— lo HitlopatEoto(7 of foAdoi 
T W Lnij — t Dmcdmoo of •ocie dlOioilt proUant In 
tbe openuoo for cor Ttctto n of Uie and *cpto& 

L T Cgu\— Dcrmutntkci of of tW 

BD Uxt and mattAfa 

R. W 'n ATTEn— Naiai godloci in allarffa: cuea 
C L Docosnrv — t Diatbcnny tod Hi tppBcaiioD (o 
Lbt matrnrat f ooae aid Uirat ojodhkma. 

FrU 4 y 

F M cum— 0 Cztorml dactaa of (be «;« and 
indoc^ta 

EuaSmsTu— j Faadu 


ST LUCPTS HOSPITAL 

ilitdsy 

Eau. \ njKoi — t Ophthalmolacical dhilc 
TMjd^y 

E. Foescav and Rksau Gaioux — a flrfithih»4ft~il 

rBnIr 

J T CAj«tii, JotCT A. Cataxaocck, Hobacx IL Ltud, 
E. P Noccxcaa, WaLTEt H. TrtKttAin, Stitia A 
SciAxxTTa, Axrwur J Coens and Cum* L 
D o uoinJ TT — t. Otedai7«tDlo(kal ^nk. 

ir«f#«»dc7 

AivA Soani — 1 Ophtbalm oto f ksl dhifc. 

J T CAmELi,JonA.CArAXAm,HcrxACER.LTiTa, 
E. P Newaosa, Walti* H. TKtOBAiJJ, Stiha A 
SoAUTTA, A iijua J Cocoas and Cufm L 
DoocHzaTY — a Otcfaiynxofocical drak. 

riirfjday 

FkAJfC BuaixT and Jamxs ^ CiAti— a. Opktial- 
moVs^icai '■nut- 

J T Cajdtiiu, Jchm a. CAVAJiApai, Hoauc* R. L\cm, 
E. P Nonarens, Wautx H. TwaBAin, Stiha K 
SaAiTTTA, Ariiui J Coens and Curwan L 
DeccaoxTT— a OufuTipikcksl dak. 


E. FamuT and Caiou— l C^iMEalBckckal 

dink, 


ALBERT MERRTTT BrUJNGS HOSPITAL 
TmaJ y 

E. \ L Btoma— Eye cbnic 
J R LiXDaAA— o w fia , note and throat disk. 

DrwTA E tx — a Eyecfinlc. 

n ff ag f ay 

Lons BomAj. — o. En 

T E TV ALiH — o M tM note and throat dink. 

To*D* Stoxhi — a Era <-Hntr 

J R Lodsaa and d H. Scon— a. Ear nose and tliraat 
opentmi 

rWrafay 

P C RaoxTUD— o Eye 

Q. IL Scon and EL B. Pulkaw— lo jo- Ear nooe «nA 
tLlOat rBrnf 

Dr»T\ Kao— a. Eye diak, 

FrdMy 

DlWXT KjATI — 9 Ew cflrAr. 

J R LimaAT and T E^ Walsh — lo-ja Ear uae aitd 
throat 

P G taOKiiLD— 1. Eye i^nw 

T £. Waui and R B FniMAM — a. Ear nosa anl 
throat opcntkns 


EVANGEUCAL HOSPITAL 
G. nanT MeVDT. Tcchnlqoa and iaterpntitloa of bar 
tec tests and tedmlqae and teterpe^tkm of ttsli of 
the atatk lahyrteth. 


coot CODNTV HOSPITAL 
J/a^y 

Eaku B FouLxn- 

S. PxAiuaAn and N 

broDchcocc^ry* sorcery of the neck. 


lAMD P FmOIlAin— a. T’rtrrra] i Jkljn of th« 

L Muscat — a. fTTrAr.) »nH ■rrikalotofaiTHPlocrP**' 
tk MiAJy of faca and nooe- 

TTidaasday 

L. T CiTsrr— p. OtobiyBCotocy dtefcil a»l 

WoiiAM F Mowesam— 9- Opht h s hn k nesroiv 
oph thnhnoactipy 

Thtrdty 

SAJOoan R. Garonii — 9. Ophtbahnfc loriery 
Chauxs F \xK»-i iSterMltBseas adthetT ^ 
8. PaaaiMAjf and N Le«d*— *• 
bcoochnocppyt mrceiy ef the neck. 


^ Utheia*y 


FrUtj 

T G Qallowat and M T LAiiFiaT— io. » 
about tbs bend, dJatherrsy . 

Taus P Fmnxutj — a Ophtkahnfc -jja- 

tMraaAi— 1 abifcalaisiicrikalotoaiyiC*<rF*-- 

tk RRiefy of tact and note. 
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CHICAGO EYE, EAR NOSE AND THROAT 
HOSPITAL 

Ttitsday 

R B FCLUOi — 9. lU*to 4 d forgeiy 

A- HomtA* and WtULiAK LnfOAan — 9. Eya, 
cu now and Uiroat clinic. 

WnijA* A. Fuat* — 9. Cataract opcratlona. 

L. SaviTI — 10. Reano^ of tonafla by dlathenny 
OscAa B Ntoekt — ir Ewcliaic 
0 M STcrroncm— II Ear now and throat cUoic. 

T S. KAioaxuwa— 1 Eye, ear now and throat dink. 

II eduisday 

0 M Sta r TO f sow — 9 Tonail Hiyiwtlfln- 
OscAjL B Nucext— 9. Cataract operatlno*. 

WnjjAX A. Hott^a* and WiLUAii LraQAan — 9 Naaal 
aarrcn and eye, ear now and throat ctialc. 

OsCAiB NuoiKt^i: Etc clinic. 

0 M SnrrcnoB — n ur now and throat dink. 

E Satiti — II Ear now and throat cUnlc 
R B Fouxa — 1 Eye, ear now and throat cfink. 

TkKTiday 

IViLUAM A. FrSHta — 9. Eye operatkni. 

WmxAJt A. Hotwah and Wuxiam LuroAan — 9. Eye, 
eaj, now and throat clink. 

T a. iLAiciiiixDKr-9. Suritry of the nasal accesaory 
tlnnwa. 

L.Savttt— 10. PhTskalmeasartak otolaryngology 
0 hLSsrretiow — ii Ear noae and throat diak. 

Ik Sat I TT— ir Ear new and throat dink- 
OtCAiB Ntroerr— II Eye dink 
T S Rauenuxo'-i Eye, ear now and throat dmlc 

Friday 

0 Snmnow — 9. TonsQ dlswctkm. 

I^rujAU A HomiAit and N^cuiau LdccaJlo— 9. Eye, 
ear now and throat cUnic 

OscasB NooEart — a FtmduipbotocTaphy and pathology 
H B Fouxa — 10. runctlocai testing 
O If STimxaow — ii Ear nose and throat dink. 
OacAi B NrroEjTT— II Eye dink. 

RB FuiiE* — 1 Eye ear now and throat dlnlc. 


MICHAEL REESE HOSPITAL 
ilimday 

R S, CiAnu — a jo. Eye sorjeiy 
Tattday 

S J PaAmtMAK— 5 Bronchcacepk Htnfa-- 
il L. Foix — a Eye surgery 

II tdnaday 

SMtutt SAUKota — 9 Nasal fractures, plastk of the 

M L. Foti — 1 Eye diofc. 

R S GaAtJLi — a 30 Sttrgkal eye 

Roitrt %xn» Dt* IlETin— 3 Slit lamp deroonstratka. 

risTiifsy 

CAsnaErrmw— 9 Cleft palate and harelip. 

J C. Dtex and il Rust Oinmor— lo. Voice prodoc 
lioo foDcnring Uiyngectotny 


research and educational HOSPITAL 

Otolaiyngologkal Stall F L Lthitwo R Thtoiaid 
J j_ TneoEALi) G S Lmwontrs E A. Biedlao 
N Fox, S L. Shapiio I G SraasiAif P A. Halpix, 
A. C Eaict a. Coombs, J Haixed 0 Vais AiTxa, 
M Guttmajs S Moawrn, M Omoit, B Lam 
MA*!*, E. HAanXTT R KIAWAISl, L. Fiudaa* 
R WAwnorni, J Bciiosn and N FABiiCAifT 

Opbthahaologkal StaJf Haliaad Biajid M L. Feax, 
H- J SirtH S WoLT S Kautmas CAii A»FtE 
and J W CiJAat 

ifenday 

S taff — a. Otolaiysgologlcal out patient clinic. 

Tuuday 

S taff — 9. OphthaliDQlofkal dink, operations and dem- 
onstrations. 

Staff — 10. Otolarynsoktfcal out-patient dink. 

Staff — a Otoiarjugnloglcal clinic, operations and dem- 
ons tiatloma. 

U tdtujday 

Staff — 9. Eye clinic. 

Staff — 10- OtciaiyngeVigical out patient clink. 

Staff — a Otolaiyngolofical out-patient dink- 

Staff — 4- Otolaiyngologkal semroar 

TkMftday 

Staff— 9 Oudaryngological operation*. 

Staff— 9 Eye dlok 

Staff — 10 OtoUiynsologiod out-patient dinlc. 

Staff — a OtoUryngoicifkal dmic, operatioB* and deco- 
onstratksa 

Staff— a Otolarynsokigical out patient dink. 

Friday 

Staff — 9. Eye dink, operation* and demoustrationa. 

Staff — 10 Otoluyngnloglcal cnX patient dink. 

Staff — t OtoUryngnkiglcal out-patknt clink. 


WESLEY UEilORIAL HOSPITU. 

Tvaday 

Roaxrr Blot — 9. Ey» cUnk 

OthRMaclat — 10. Naaal slnos inrr^ and demoostia 
tlon of culture technique lor tW examinatkm of 
maxillary and frontal f/n rm-i- 

n tdnoidaj 

l^ovA# P O’Comicra — lo. OtolaiyMokgfcjd eJieik. 

A R AMutm, E. E. Dnxert A. R Awnarwa. Ja — a 
Mastoid operatkos oq cadsTcr tbomng simpU modi- 
ffed and radkal operations, vflh a dkeusuem of the 
Indications for each. 

Tkmday 

CoAUXs B Youwoca — 9 Nose throat and ear opecative 
cfinic 

Friday 

RoBOtT Bute — 9. Eye cEnU- 

Ona R Macslay — 10 Nose throat and ear dinlc. 


ST BERNARD’S HOSPITAL 
Fnday 

PnJijT O CoSKoa — 1 Surgery of the eye dry dink. 
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n T Tx nn: eYS AND EAK. INFIRMAJIY 


Xlmisy 

R \c«(mBTrDT — i Ejc n^ickl cflnlc. 

& Sauvqzi — L Ear Mw aod tEraat nrikal cfinlct. 


MERCY HOSPITAL 

T^itJ 

nrnarJ T JoCBU— ^ KuiJ pruflf- 


Tmtisy 

S J IXrro — *. Ey« ■BjfciJ dfnfc. 

G Lnuccnxw — *. £u dmo and tlm tto^cal cBnlc 


Clvrmfzt T JoCBU— ^ KuiJ pruflf- 
L .0 liomcAJf— V. Citwict ertiKtteeia. 
C. B. Cnmom » Btoochcacopy 


tr«^a«a^ 

Da ic»T C OtCTTT— »- Eja farcical e flnfc , 

J CAVAiurax — t. Ear dcm cad tEiW corflcal dink. 

Tkmdty 

£ R PccaLA\ — * Etc f«T|k*l dhik. 

T J Ecn,Ax — a. Ear &o«e ud Uffoat forflcal cSnk. 


Friiti 

T D Aim — a Eye Rnjlcil dlnfc. 

Auini LxTrr~f Ear noM cad thnu foiikal dmk. 


JIOUNT SINAI HOSITTAL 


Uft d tj 

J C Bxrv M R Gtrrnuji cad cModcte* — t Scptam 
cues at uacccnmA vcrkty cad praotc- 

um at CMC* al tadkacacT cbttrt tbe m« cad 


TTtimoddj 

Lxi\ S. M Moivm c^ cmdci 

Mocuud with «cr ecaec ot 

tf — iiitjin ctnpkie rtosiili 


a* — t- Stnii 
Ubydstm^ 


FrU*y 

Ju<ri E Lzicaomi — 9 Opandooi tor cctaiwt c»d 
•qoiDt 

J LcncmTL, M. A. CicTT cad uKdctec—c. Ol^tsk 
Kptic mrsincltli *1111 recortij' oto^cDk coMi* vlth 
dath (oUawtcf blood licukuilua tTccbraartadtlcl 
HedfUn 1 dneu*. bnmckkl EadcDoma IcrraCMl 
daondropertebcedntk. 


OAR r\RR HOSPIT\L 


rM»d«T 

BcrcAcs Riot out — 9. Dcnuctftntkci of o 
plMrysfoKOpc os tR« c«dcm cad Urbif. 


rhift^ 

HcrvACO RicotacK— 9. TrcctiMBt of lacdltc^ 

wllE tbo cold <racrtx Icnp. arw atctbod oC trec tiBca t 
of rncsHuT pttypi by dmaeraiT 


FrUsj 

QcoaocAaA TicaAiP — 9. Docractictka a! ^ tBssm, 
opbltcliiikPirrsy 


■K«mNGTaN BOULEVARD HOSPITAL 


Tao^cy 

L. McBkidx — s. Noao cad tEioct dink . 


TTcdpw^ 

Vncin. IVirrcon — ». Eyccftpif. 


Wtimadsy 

Cxdctic M0KUTI cad Amm Paoixt— 9- Frocti] 


mOTtfdd opcTittJO witk coDpkte rtaectl ei i 
prcMUctioo of ccm. 


Dno COonox cad Rcr ExiwiJi — 9. OcBlcr trrm 
Cacl ScmAir*— 9. Foccl tatardcn In tritic. 


CHILDRENS MEMORIAL HOSPITAL 


TTotaodcy 

Gcaux 8. LnnxccTtH cad T tAunxy— 9 I 
oinkl act^sOcalknc of odtk orifln, rerk* « a 
kUuucx H. CoiTti-^ Foccl tatrcdeia a( no»» 
tbmt la citEdtlc mrtbods of ttady ud titcbi 

GmorJ r cm nrooc — 9. Istnaual nimy tn daic 

Gsoxox S. LirmwitTW— 9. Iitiodnctko cf kdatt 
Into Om bnndd la the ttady cd broeddeetc^ 
Rjguta — t. Extczncl cya dlKCKs la 

Euoi VousjX'-i Fnadac dM*ca In cEQditf. 
Gcoios P Gem — *. Onbepde tnlofnt to ta* c 


CEICACO MEMORIAL HOSPITAL 

i/cadAT 

H. Snerrr end Rjcatun W Wato***"*- 
Otolcryafokifkal dak. 


Trader 

HzUAK P Dcrroacci cad GmwAT W Niib**J 3I— * 
Eyy dJnk, 

ITcfactdcy 

Aijm> E. Lr»T cad Ictot L Motiai— *. Otok^J# 
lofkal Hfntc- 


COLDMBDS HOSPITAL 


i/Mfcy 

Mrouc. Goix*»kjio— i. E iatrua cyemety^ 


c B LUOIAXIC— 9. TnJirariim for opcrmT* tltCtiM* 
Inccata lOTttoldldc. 

8. SciACXTTA — 9. Otokiyniolafkcl dok. 

MicaiD. CJcu*Jw:»o — 1. Eye fantry 


FrMcy 

MioiAii, GoixixJmjao — c. Eycwiicy 


augustana hospital 


TPefrarffy 

AinxD Mcuat — 1. Eya ccr aoce cad tlaocl 
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ST JOSEPH’S HOSPITAL 
Wtdnt$iay 

AutTttA-HATtiEiJ — ^ OtoUijTigobgk*! clink, Ttiiani^ 
tomy bcmoftAtls, rcktive importuct of Uood ckttlnt 
ind bleodliic tW ttump * fttxesk o( the poftetktr 
diomal orifico, demonitnted by wu modeu. Hcftr 
hiff conicmtkn, fooctkcal tests tnutoM fargeiy 
Soiniucota resection tlnui •irgeiT' trestment o( 
frsetures. Opcistkns tsd demaoMntkm of cues 
supplemented bjr Untem tildes, motkm pktnrei, etc. 


ST JIARY OF NAZARETH HOSPITAL 
Tuoiij 

Gtoict Mahoxet — 9 Eye dink. 

J J KniEEK— p. Esr nose and throat efintr- 

Thurtdaj 

J J RnxzEE — (k. Ear nose asd throat dink. 

Fridtj 

E Roukg — 9. Eye clinic. 


WOilEN AND CHILDRENS HOSPITAL 
Tuitiay 

Aucc EL Hah— la Nose and throat dink. 

n tdnuitj 

Fiaiscu Haikx^io. Nose and throat dinlc 


GRANT HOSPITAL 
n tdntxioj 

S. H. Soiotorr — 9. Ear nose and throat dink. 
OurtOK Dtxns— 9 Eye, ear nose and throat dink. 


SOUTH CHICAGO COMMUNITY HOSPITAL 
Tu*idAj 

CtoacE E Paec — 3 The center of ocular rotatkm in the 
hoiixontal plane. 


FR.\NCES E. WILLARD HOSPITAL 
riarjJjy 

\\niAinD Baoot — 10. Sorjery of throat and nose. 


LTITLE COMPAN\ OF iIAR\ HOSPITAL 
n finuday 

n. T NASn — lo. EmeTt CDc y sur ger y of the eye. 

PASSA\ANT JIEMORIAL HOSPITAL 
Friday 

J GoInox^\lLl 05 c JoroiDEira,CAii.BoorwAiJnaad 
Ft i. tso x Roaa— o. Ear nose and throat dink. 
SufToan Grrroan. WmiAM JlAxa Ja. and Raltb Datis 
— II Ophthainxiloey 


WEST SIDE HOSPITAL 
Jlcaday 

Jajom CiASJC — t Ear nose and throat dink. 

Tuttday 

A. E. Luini — a Eye, no»e and throat clink. 

Wtdiusday 

A. E. Luim — i. Eye nose and throat dink. 

Tknnday 

jAatES — a Ear note and throat dink. 

Friday 

A. E. Lens — 1 Eye, nose and throat dink. 

WEST SUBURBAN HOSPITAL 
Monday 

Robxxt H. Gooc — » SurBcy of the nose, motion picture 
dnnoQS bra tkm. 

Ttioday 

JOHM J Thicfbaij) — a Mas told surgery 
Wtdnaday 

GtoaouofA THaoaAU>— a. Fye pathological cxhMt. 

SOUTH SHORE HOSPITAL 
Monday 

JOHH W SiAitTCOt— a MiAcddltls and Ita cooplkatkoa. 

rhitnrfey 

Joaii W STAJmn* — 11 Otolaryngnkgkal surgery 
AMERICAN HOSPITAL 

Tvaday 

Baxxt L. Pohoce and Associatzs — 1. Ear nose and 
throat dink. 

Wedatsday 

OscAS EaATT — I Ophthalmologkal dink. 

ILLINOIS MASONIC HOSPITAL 
Tvtsiay 

M H. Come — 10. Some advances In mastoid work 
B M WoLDt — la Tonsfl surnry In the poor dak cases. 
H, E. Tatloi — 10. Co nserva Ure surgery rf the note 

JACKSON PARK HOSPITAL 
Tutsday 

H- EL L. Tcor— I Timm 1 modlficatkti of Sladcr too 
aOlectomy 

ILLINOIS CENTRAL HOSPITAL 
Tuaday 

Hizak Sjcto— 9, Eye Htntr 

Wtdnetday 

Ja3iei H. ilcLACcniEC — 9, Nose and throat surgery 
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E\AN5T0V nOSPITVL 

TKirf#; 

Tboku C. Caijjju vt — 9 Oto^UTsfoiocial dUfc. 

HowtxD C. B uioror* — 9. OttiwyntoJoflc*! dlnW. . 
frU4^ 

Cm. R Sons — t. Lrtkat* oi Qte loniha ocoU. Union 
ckraoctuntkiii. 


R.V\^’S\rOOD HOSPITAL 

Tr<WacW«T 

\ N ilcruw I ja. MtSfsuciet of tbe <7C 


GARFIELD PARK HOSPITAL 

n WnorftT 

RoBxar IL Good— t. r/ ih. «>p>TW' 

00 the odew tod Briac, motkm p fa w rlimniwii 
tke tod dt K - ualuB - 

RoomH.Oocc — a. ItinntMl tear tacopot dot ec the 
ctdtvo tad Qrls^ stodoo picture dcnicnttnlkD tod 
d^ c nf rio a - 

ST ANNPTS H 05 PITVL 

Ttrtd 7 

B T Gotacc* — ^ Koee tod thrott cUnlc. 

ITcdtoide^ 

n K. Ga VT — 9 Eye tad etc 


UOniER CABRINl HOSPITAL 


JOHN B. itURPHA HOSPITAL 


PiMWtr 

Notji Fox, J \\ H^’Wd, Jt tod F If CtAO* — » Etc 

note fK?r.^t WiFi^r 

FeWty 

Novh Fo\, J H«aTED, J« tad F U Cmci— *. 
Enerntl rthso fraettl openlka. 


i/«ad^y 

EP CAittcauc— 1 Eye opendoot. 

TtfWty 

L. H. Wou tod Pttx ^ otr — 10. Mtrtoid » 1 hT 
ttHiJ 

Gr«isI\ Mjtac'OT— 9. Cttancti. 
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HISTOLOGICAL GRADING IN CARCINOMA OF UTERINE CERVIX 

' — Ira Relation to Clinical Ghoupino and Prognosis 

LOUIS H. JORSTAD iLD-, awd EUGENB S. AUER, iLD^ St Locis Mosodsi 

Fm 'Dm Btncnt Fn« SUa aad Cancer Eoifita] 


C ONSIDERABLE mtextat has been 
aroused m regard to the Hgmficaoce 
of the grading of caremonm since the 
publication of Brodere' work in 1921 Other 
systems of grading have attracted attention 
particularly the one devised by SchmitE and 
Hueper of Chicago, who are the authors of 
the so called ‘ malignoncj index ' Probabl> 
no group of tumors have engendered so mudi 
difference of opinion as to the value of grading 
as the caranomata of the uterine cervix In 
grading our tumors we have used the method 
of Broders to the exclusion of the Hueper meth 
od forthercasonthatmthe latter thepersonal 
equation enters and cames too much weight m 
the result Broders has arbitrarily divided 
tumors mto four grades The Grade I tumors 
are those containing from i to 25 per cent of 
undifferentiated ceUs The Grade 11 tumors 
have from 25 to 50 per cent, the Grade HI 
from 50 to 75 per cent and the Grade IV from 
75 to roo per cent undifferentiated cdls A 
group of undifferentiated cells grow so evi 
dcntly without restramt or self control that 
the parent structure whether tubule la>er 
cord or palisade cannot be made out In 
stead of differentiating mto rMU of parent 
type tbej have embiyonic charactenstics 
Such an area of undifferentiated cdls has 
also been desenbed as bemg made up of cells 
that have undergone de-differentiation or 
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an^lasia These terms signify the phenomena 
opposite to differentiation It may be stated 
that a cell which goes through its life cyde 
and takes on the form of its parent is a 
differentiated call Such a group of can 
be seen m the basal ceU caronoma where we 
have a maas of cells all of them bemg of the 
same structure as the basal layer of the normal 
epithelium It is only the arrangement of 
these cells which distinguishes the mat<t from 
that of normal basal cpithdium Benign 
neoplasms, such as the myomata manifest 
this same self control Complete adi control 
manifests itself in these neoplasms when dc 
generation sets m The normal cells have 
ceased to regenerate and the remaimng ones 
have differentiated beyond the point of re 
generation Complete differentiation is seen 
m the epithelial pearle body ” In very 
malignant tumors the regeneration of rWL 
takes place so rapidly that very few and 
occasionally none of the cells differentiate- 
Adverse cntioam of gradmg is sometimes 
based on the fact that different gradra arc to 
be found m different portions of the same 
tumor To meet this cntiasm we have 
selected only the most rapid growing portion 
of such tumors as a basis m our gradmg Ad 
verse cntiasm is also based on the fact that 
at different penods of growth there is a 
difference in the grade of the tumor This may 





Fif Tomoi liwc* h Bule np a< «TnUBaDmQs with 
mmiiad tcadAC7 to diSemUktioe and charactemed br 
lick of p«wile foRMbcm Len thu *s petceatof tbecriu 
Ln uadiffrmtIiUd Glide I 

be doc to the re«st*nce oi the host ht var>'ing 
penods of time, Additionil idv-cnc critldsm 
u baaed on the pei»onaJ equation Whatever 
force there may be in tMs lut objectloD acema 
to be inapplk^le to thU study for we have 
graded tne tumors independent!) and yet 
haNT foond lees than x per cent difference of 
judgment covering 300 different spcdmeni In 
duded m this study 

Some clinicians ha\T attempted to forma 
late condusions in regard to the prognosis of 
cemcal (uterine) cancer baaed on the re«ilta 
of numerous studies on grading of cardooms 
of the lower lip Such condusions are open to 
se\-cre cntidam in fact it u impotslble to use 


FIr. •- EcndalnoDa tod hj'xUnhttioe tn cktac 
ttdMics cT thb type ol etrty tod aot oteotirt Meo TWi 
i tpimo O * typ« taiecfl a the btw cd t ctfrkil pelyy 
Orwde L 

the Up as a basa of compansoa for turnon of 
the emit, simply on the assumption that in 
both ms tan eta wt deal with surface cpltbdinm. 

In Table I a coropanson Is made of an im 
selected senes of sq;uamoQS cell car rinmu of 
the lower Up ai>d sq:aamoas cell cardmni of 
the ctrvli It ts dearly seen that the two 
sets of figures are entlrdy dittlmfUr No one 
has ever reported such a high percentage of 
cures m ctr^cal cancer as these figures show 
to be possible In lip cancer (reported by 
Jorstad from this hosprlal in 1930) 

It Is believed and quite well authenticated, 
that tumors of Grade I bong comparatnrly 
•low In growth metastaaixe much lato than 

TABi.K X — cABcnrouA or lowe* lit 





FIr. y. Ttte uoti caOnltT dlScmilltlkxi, ceQalftr inflUn 
ttoQ, TmwjikjduacOtitad hffitlnkidootn tkh fcmdewid 
typ* of mtlifuocy ftre thov«. Gnds I 
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Fij. 4, The type detcribed In Figure i tlmoit aoc h*lf 
ol this tnmoT Wng aodHUrtfitltted. The potypwu ai 
nngement U definite. Grade IL 


the less diSerentiated types o{ tumor In 
cancer of the lip we sec 26 per cent of all cases 
m Grade I, irhereas but i 3 per cent ol the 
cervical cancers are thus grouped From the 
5 year results in cancer of the lower bp it 
would seem that knowing the grade of tumor 
with which the surgeon is dealing he must 
allow this knowledge to influence greatly his 
prognosis even though a standaiti radical 
procedure of removal or destruction Is done 
in each case. This is not true of the cervix 
senes In each case we are seemingly dealing 
with similar squamous cell caranomata micro- 
scopically, but the cUnical picture Is entirely 
dissimDar Early caranoma of the bp is » 
common Hinifaf diagnosis but early car 
emomn of the cervu is dcddedly an uncora 
mon diagnosis on our histones A relatively 
late cancer of the Up with metastasis to the 
regional (submaxillary and submental) lymph 


TABLE U — SQUAU0U3 CELL CARCINOUA OF 
THE CERMX 
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Fig 5 Tti» typlfic* k tumor with k* differentiation 
Uie tfune type o( time tbovn in Flgoret i end 1 
GndeLL 


nodes leads to a guarded prognosis, about 25 
per cent 5 year cures roult m a series of 
properiy treated cases But when the jugular 
chain of nodes becomes mvolved the per 
centage of 5 year cures falls to 10 per cent and 
below This group now becomes equivalent to 
the cases of cancer of the cervix coming to us, 
which we clinically group three (accor^g to 
the Schnulr daasification) Remembering 
this fact, we are m a position properly to 
analyze our figures, and realixe that no direct 
comparison should be attempted between 
caranoma of the Up and cervix 

In Table II we have arranged all cancers 
of the cervix treated by radium alcne mto 
climcal groups as well as microscopic grades 



Fig. 6, The nuttl arctltccture teta in tboe tomorv 
At kut JJ per cent of tie fixed tiasM celhilar itnKturc it 
dlffeiciitial^ Gnde 111 
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ri| 7 A (ood rtutnfe td u conpbttly nft- 

dlSrmuitXrd tmoc «lui tTpleaJ orana Grajie t\ 


\Ve li*ve u*ed the dinictl groopuig of the 
Sclmutx duflficatkm 

Bnefly the SdunlU dmiol cIusificBbao 
cHvidtt emneer of the cenoi into groupt a* 
foOowt 

Group I Malignanq u coogaed to tlte 
utenne c«rvu 

Group IL MtUgnancy haj tprood to the 
adjacent %*igmal naO 

Group rn. UteniA is still ii>cvabte but 
there la beguuung thickening of one or both 
broad Ugamenu. 

Group r\ Uterus li fijed. 

Observutg the Tabic, it u at once obvloua 
that wc ha\T no Grade I case* in anv dinicaJ 
group The reason ioi this la that ill the Grade 
I cases irerc found m Groups I and U and 
these being considered operable had surgical 
treatment Ue have Indodcd in this series 
only those cases that recaved radium or 
\ ray therifn no case treated by surgery 
alone, or a combination of surgery and radium, 
ts included Furthermore, no case was con 
fidered whkh could not be traced to the tune 
of death or found living after 5 years. It Is 
only bj such meaiurea as these that statistics 
of this nature become of ^■alue. From a 
study of this chart. It seems e^ent that 
Clinical [Temping and exUni of distes* u 
mart tmperiant than [rxiding Jrtm a prognasttc 
standpaini 

Do these figures signify that grading is <rf 
DO \'alue whitaoever in the study of cervfcal 
cancer? \\ e do not believe they do for there 



Hi a AUeaiptj at diflaratiatkie are Boted, bet Ibt 
cdlaMf ilnictaK and itlatkiciUp piacu ft la tbii 


are lacU that art not shown In the fignits. 
It has been oor observatioo that the faniDC 
diate effect of radhun 00 the more tnufiffcr 
entlaled type of tumors is greater than on the 
differentiated types. We find greater Imnjc- 
diate retrosTMjim m Grades El and rv tiw 
lo Grades 1 and 11 the clinical ertent of In- 
vQl\-emefit apprniimitrly the Hust, 

and a like dosage of radhnn being applied b 
each enfa. This is added evidence of the 
greater radio-seiiiitivity of Grade III and D 
tumors 

From the purel> morphologiaJ stindporab 
there are two types of squamous ceD car 
dnomata of the cervix. The type which nay 
undergo keratiniiation peaiit fonnitioo’’ 1* 
the more usual type. Ei^ty per cent of tie 
neoplasms In this series are of Uus type, tie 

four grades being typified in Figures 3 5^7 

and 8 reipectivdy The other type d«3 ^ 
show this tendency to keratmlsation 
undergobg the varying degrees of diffcroitis 
turn It somewhat rMcmblcs the ftnictnrsi 
makeup of a ceil carcinonja howertr 

the squamous type of cell Is casDy nude «i 

(Figs. I t and 4) As a matter of inters 0^ 
^ Ae spedmens In this series was ma^ up d 
a mixture of the two forms (Figi. 9 and loJ 

It is also our observatioB that 
and vesicovaginal firtul* occurred ^ 
ways in cardnoma of the Grade M 
variety after treatment with ram^ 
fact becomes more aignlficant when 
known that the radJinn dosage was ippnni 
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Flgt. p uhI 10, The tonor tl»oe b mide up of two typo of fqownoos ctD tt^c^oo ^ lJ^ u depicted Kp*rately In FIj 
nm T and j. Two tnnwn In our aertci preaented theae hlatolofical featurta. 


nmtely the same in a large majonty of the 
cases treated, so that it could not be by but 
mere chance that the fistula occurred m the 
less difTercntiated types of tumor alone. 
Therefore, It Is safe to assume that patients 
with vaginal involvement with cnronoma can 
not wiUi safety receive the same radium 
dosage, regardleas of the grade. The Grade I 
or n carcmonm will withstand a greater dose 
with less danger of perforation than will the 
Grades III or IV Some Grade I or II carcino- 
mata are so radio-resistant that a combined ra 
dium dosage of 7 000 mnUgrams given over a 
relatively short penod of time has caused bt 
tie retrogression dimcally, and yet we were 
dealing ^th a relatively slow growing neo- 
plasm Wc unfortunatdy know from expert 
ence the disastrous results to the bladder and 
rectum that such a large dosage of radium 
causes when applied to the more rapidly 
growing more radiosensitive, undifferentiated 
tumors. 


From an analysis of the gradmg of all the 
cervical cancers treated by radium m tbm 
hospital from 1917 to 1927, it can be con 
duded that grading alone is of no prognostic 
value. Due to the concealed location of the 
tumor, and the absence of early subjective 
symptoms in the majonty of cases of cancer 
of the cervix, it is impossible to formulate 
ideas in reg^ to these neoplasms on the 
baas of conformity with similar neoplasms of 
the lower bp That grading is or may be of 
great value m the radium treatment of a 
specific case of caronoma of the cervix is 
true, furthermore gradmg may be the dedd 
Ing factor m the decision to cmplov surgical 
treatment rather than radiation or vice versa 
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CEREBRAL HEMIATROPHY WTTH HOMOLATERAL HYPERTROPHI 
OF THE SKULL AND SINUSES^ 

CORNELIUS C. D\XE, ILD LEO U D^VIDOIT, UJ) , F \ 05^ ajo CLEilENT B. ilASSON UD 
FA,Ci,Ntw Yo« 

T he cze ai>d shape of the sknll b uiually A thJckneis of the skull on the lide of the 
dependent upon the degree of devdop- bram lesion has been remarked upon by ie\’a 
ment of the brain Moreow these al authors rich as Gutoau de Musaey (1850) 
qualities of the skull and presumably alio of Bell (1831) Turner (1856) and S \an dcr 
the br^ vary according to race, mdlvidua] Kolk (1861) Cotard (1868) in fact, wti 
Inheritance and often national custom INTiat aware oot only of this thicke ni ng hot, in » Ur 
happens to the ikoll then if the brain as the more or less incompletely itudied port 
through mjur) or dlscaie iufferi a lota of fab- mortem material permitted of a dHatatkn of 
itance’ In the course of our examination of the frontal tlnoics ai wclL He itala In the 
many encephalogrami a number of cases have majority of cases the diminution In the cipsc 
come to our attention In which, following lty of the skull occurs by the retraction of the 
trauma to the bead or disease of the brain at Intcroal table without any notable defonnlty 
birth or during earij chlldbcxxi not otjl) does of the exterior of the akuD The thkknen cf 
the brain show evidence of marked atrophy the bone becomes augmented. In some case* 
and hypoplasia, but the skull presents changes the bones appear to be blown up the oAHsl 
that can be interpreted onl^ u secondary roof becomes cioubled Into two layers between 
pbenamena m responae to a diminution of the which art found large cells which appear to be 
intracranial contents. In the present atndy eipaniionsofthefrontsJsmus.” 
we are con&ning ourselves to a cocilderalion Peterson and Flihtr. m 1889, reported tk 
of those patients in whom these changes In the cranial measuremeots in so cases of Infai^ 
brain and skull arc for the most part unilateral hemiplegia. They condoded that in aDdwff 
and rdativdy wdl marked A report of q cases Ih^ was not only a diminution 
cases b jnduded Hfmenrtnaii of the skuH and Its capa ri ty W 

that there was an additional diminution In the 
Bixe of the skull on the side oppoiftc the 
Clinically the patients bdong to the group peralyaia 
usually caQcd infantile hemi^eglaa." The Freud, In his dasrical monograph on Dw 
literature on this subject Is I'crj extensive and Infantile CerebraBaehmungen 
deals with its every phase. There are many the most complete summary of the hUratnre 
discussions especially of the pathological find on this aspect of the problem. Hhcfam®** 
Ingi in the brain the peculiar character of the worth quoting alnce It icprescnts the 
hemiplegia the nature of the coni’ulsfoaa, and of the oondosnoa reached not only up 
the trophic changes in the hemiplegic extremL time but to this very day He says I 
ties. It Is also known and mentioned by undoubted interrelation betwe® the gro™ 
most authors that the bones of the face, often of the brain and the overiying part* « 
indodlng the orbit show on the hemiplegic skoU b apparent m numerous «y* hJ 
side a retarded dciTlopment which b looked cerebral hcmiplegiaa. The ski^ 
upon ta part of the general retardation of profit, according to him by the reeasertOT 
growth on that side due to loss of trophic preuurc of a growing brain and 

control the contralateral cerebral hemi thickened over areas where the brwn is sun 

sphere. Concemmg the bon> aboormalltles m The inner table appears 
of the skull on the tide of the aflectcd heml the orbital cavities as If bloi m up 1^ 
sphere however rdatli-dy few references arc Cotard) In other cases, be obseav^ tneie 
available. an inhibition of growth of the «kuu 

tfc* aw u- - 

lulMtt Octl£«4. 9J*- 
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sponding to the affected hcmiaphere, the vault 
falls to develop, or there may even be a de 
pression Sometimes, indeed, in post trau 
matic cases an actual defect in the bone exists. 
All these changes, however are Inconstant 
and are to be eiperted most often in chOdren 
whose illness begins early in life. 

Oppcnheim declares that ‘ changes m the 
bones of the skull, depression defect forma 
Uon (porocrsrm) diminution m circumference 
hypoplasia of the vault upon the side of the 
brain lesion form an inconstant sjmptom ” 
Dfijenne, too says that “one sometimes 
finds a flattening even a depression of the 
vault of the skull at a point corre^iondiDg to 
the cerebral lesion especially when poren 
cephaly u present but this finding is not 
constant 

Penti, in the new edition of his book refers 
to “growth disturbances in the skull m 
mfantile hemiplegia without describing them. 

In the numerous comprehensive mono- 
CTaphs on the subject of infantile hemiplegia 
little comment is to be found on the skull 
changes that we have been able to demon 
strata on the roentgenograms The explana 
tion probably lies in Uie fact that many of these 
monographs were wntten prior to the intro- 
duction of roentgenography and that recent 
studies lay so mudi stress on cerebral pstholopr 
as seen m the pneumoencephalograms that the 
abaonnalities of the skull in roentgenograms 
receive scant attention 

CASE REPOETS 

Case I Eileen S N LNo pojoH t^edajyear*, 
admitted to iMtitutc June aj 1931 ^-ere ulnew 
with fever at 14 montln accompcmied by convul 
fkmi and a left hemiplegia which have continued to 
date. Hypertrophy of the akun tinuiea and mastoid 
on the right side dilatation of the right lateral 
ventride displacement of ventrides to riiht. 

CcmpiaiHi Nervoosnets and irritabfllty convul 
irons and kft sided veakness. 

PmeniUJiteu The patient is one of 6ve children 
She was bom withont difficulty and remained In 
apparent good health during her fint year of life 
At 14 months she is said to have bad an acute OlneM 
accompanied by high fe^xr which was thought to be 
infantile parai\aU.” Convulfions occurrrf at this 
time and a paralj-sls of the entire left tide was noted. 
The left side of the mouth and both eyea were 
crooked After recovery from the acute fUnett, 
con\*uUIons recurred once annually until the age ol 5 
when they began to take place monthly and became 


more severe. This has continaed up to the present 
tiring. The seixurei have been mostly nocturnal and 
have been geoCTalited In character The patient s 
health has been good otherwise. She reached the 
serecth grade In t<mool but has never worked because 
of defor^ty Her past and family history are of no 
Importance. 

rkysuai examinaiion The patient fa a well 
noorwed and well developed young woman but 
for the left extremities which are underdeveloped. 
She u nervous Imtable, and reserved, but seems 
mentally normal The left side is spastic, with 
exaggerated reflexes and a positive Bablnski and 
coimnnatory signs. She also has a left hemlhypca 
thena. The examination fa otherwise negative 

Laboraierj ^ndtngs Negative^ 

Rotnttm-tay ejowinctitm The plain films ol the 
akun show a marked thickening ot the right half of 
the frontal bone. Tbe n^t ethmoid and frontal 
floases are greatly enlarged and extend laterally and 
backward to Indude the antenor chnoid proceaa. 
There fa overdevdopment of the right mastoid and 
extensive pnexunatuatlon o! the petrous portion of 
the right temporal bone (Fig i) 

Encephalograms show the bony changes described 
above, and u addition a dflatadon of the right 
laural ventnde with a shift of the entire ventdetuar 
system toward the right tide dlspladog the midline 
structures of the brain to the rimt It fa apparent 
that the right aide of the cranial cavity fa much 
smaDer than the left. Tbe sold markinn are prac 
ticaSy absent over both cerebral betofapntrn (Figs, 
s and 3) 


Although the ilLness that initiated the 
present condition was obscure in nature and 
was probably not * infantDe paralysis ’ as 
suspeiried at the time, it was appareotlj an 
infectioui process of the brain affecting a 
hitherto normal infant, The right sided 
cerebral atrophy was antiapated clinically 
but the accompanjdng nght sided hypertrophy 
of the skuD and sinuses was unea^yected as 
characteristic associated findings 


Cases LcnxL. N I No 7014H tgedipyesri 
odniitted to Institute Janoxry is 1931 Chiset of 
right sided psrilysfa snd sensory jseksonfan soxures 
after febrile attack at i year right homonymous 
heraianoptia mental retardation. Thickening of 
bones of left side of tkuU overdevelopment of left 
ethmoid and mastoid cdfa. dilatation of left lateral 
ventride dIspUcement 01 ventndei to the left 
Operation disdosed a markedly degenerated sde- 
rotlc left bemtohcfe. 

Comftajnt Paraiyxu of the right arm pem in 
right side of the head 


«rt»f enjaWtUcB, UmmI WMMmn, ABil RuU I 
tdul umuea, caOotiVI tM. 
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PrntiOtnMtu TIm p«U«iit tb« tUri dtOd In 
Che ftmUy bore normillj it foil tmn, w«l(biag 9 
potuuli. She wu in good heilth cod devekinnl 
aormiQT until 11 monmi of ige kbra tb« «u taxen 
(uddenlv 01 alth high fever That nlcht ibe had • 
con olsire aeiiure besfnnlsg on th« i^t aide u>d 
becoming generalized Such coamldve attacks re 
curred it mtervali oatH the age of 3 yeara. Alter 
the hnt adxure the baby began to rdv on her left 
arm and hand, the right rmoalnlng almoat entlrefy 
oseleu Gradually the paralyaed npper extremity 
began to turn In at the wrist and as time west on 
Its developtneDt, as compared to the left became 
retarded- InTtJvrtncnt of the right lower extremity 
las not eridcxit Between the ages of 3 and 16 the 
wu in fairly good health, hleotally she was some 
what backward, haring reached only to Cra^ 8A 
when abe left school at 17 

f\’beii 16 Tean of age ahe began to hara a now 
type of leliTire This begins with a “gripping pain” 
la the right temple which lasts from 3 to 10 minnta 
and learet her feeling rery weak The pain b 
tccompaxded by a sensatiem of ntunbneas In the 
right arm and numboeM and weaknm In the rl^t 
leg Sooctlmea the right side of the face abo fe^ 
iramb and speenh becomes dlffimlt All theae asso- 
dated signs outlast the pain In the temple, u a rule, 
br several minolea TbmsebnreaocoiT at Istcrvab 
bat appaar 00 the avoage of once in 3 days 


Fiv 3 u-aJ tresiisa/trt The parient b t_rf 
nourished menuD? retarded giri of 19 
b walking oalng to weakness and ondenievrid^ 
meat of the right lower eitremily The right mJi 
abo weak and h\-pojJastic. The entire right wde h 
■pastk with Incrwsed rtflerm, bet with an ahsent 
MbsnsU refici- A complete right homoaymem 
hemlanooala b present. . 

Uhcmltrf tmiinit Results of sH dinkal Ub- 

oratOTV tests were within DOttnal Emits. 

aamintiitn There b mried tm 

ening of the 1 ^ side of the skuD e:<cobD y cf ^ 
parietal and temporal bone*- Ths Wl 
orbital pUte b much thickened by the 
cancdloai bone bctwe« the «ter and InM taD» 
and poeumatliaUan by the overdeviJufen^ d 
ethmoid cells. There b abo thickening of th^ 
anterior clinold proem and the left 
rid^ The mastoid ceEs cm the left are oTrrtordc^ 
and have pnenmatistd the pdroui porticsi 

temporal bone (Fig 4) j left 

KnfV TihaUwT wmw show a dHalaticn of ^ . _ 
Uteial veotride with a shift of tbeventricul^^^ 
tosrard the left and a definite decrease in tM ci^c 
Ity of the left side of the (lardal ca^^ _» .tL Wt 
maAJngm are present errer the upper had^ 

cerehrSL C«r*e suld markings are visible, fa 


lower frontal and tcmpcwal areas ,®oiTi»f 
Ings seen over right cerebral bembphere Irigs > 


DYKE DA\TX)OFF MASSON CEREBRAL HEMIATROPHY 


S9I 



Flg.S Pit*’ 


Fi* 4- C**c *- Anttroporterwr roentgcnofixiD ibowing 
the locrcued cJ tbe ]rcft tide of the tkoH. The 

pniamatiatioo of the kft petroc* bone u well teta tn thb 
view 

Fig 5 Caae s Aateropoitedcr acepbLlogTVD tbowing 
the enlM g q um t of the left Uterml vatride end the dle- 
pUcemetkt of the entire van MeoW 1714 eu to the idc 
^ere Is to ititenee of cold mtrtlitgs over the trpfio htlf 


of the Wt cotbnJ hanisphtit, while in the tenportl 
rrgtnn coTtktl msjiiDa tTC cotne. Note also the 
ft&wiing of the ilcuD GO the left aitd the poeonisrinriori 
of the left petroos pyrtraii 

Fig 6. Cues. ratero-toterkirenceplaLlciKriffithowiQg 
the eokigmat ol the left Uteial v aiU i^ tin its dhpUce 
meot to the left The pacugiithttico of the petrous 
pTfindd U well shown in this view 


O^ofton At atkother hospital a left oateoolaatic 
flap was tamed down with cooaidenhle dlmcolty 
owing to the thidmess of the bone whkh meaiored 
I s centimeters in some areas The brain showed 
generalized atrophy with narrow convdations and 
widened suld. Faradic stimulation of the motor 
area produced no reaction The cerebrum was 
tough, raembling cartilage m coniisteDcy A small 
plea of corte* was remov^ for biopsy Histolomcal 
examination of th\5t tissue showed marked guoais 
with practically no ganglion cdla. 

As m the previous case the onset was sig 
nalised by an acute febrile episode m infancy 
which was accompanied b> generalised con 
Milsions These convulsions continued to be 
generalized m character In spite of the presence 
of a hemiplegia until she was 3 years old It 
Is to be noted that a latent penod existed 
between the ages of 3 and 16 jears during 
which she was free from seixurcs of any kind 
The present attacks which began at 16 havea 
definitely focal character 

The roentgenograms show changes striL 
ingl> similar to those of the first case and In 
retrospect the clinical picture m this case 
might have been predicted from the appear 


ance of the roentgenograms even without the 
aid of air mjection 

Case t Jeanette S . NJ No lajjpH aged 14 
years admitted to Institute May 17 193s Fall at 
age of I frequent minor fdxures oo^onal gen 
eralized convulsion mental deficiency right hemi 
paresis Thickening of left ride of skull hypertrophy 
of left frontal ethmoid, and mastoid cells dilatation 
of left lateral ventricle shift of ventricles to left 
decreased capacity of left side of cranial cavity 

Ciftmfilatni Nervousness and spells 

Prestni tOness This patient Is an only child, 
delivered through a cesarean sectiom She was well 
until 1 year of age when she fell from a perambulator 
to the sidewalk striking her head severely She 
had BD immediate shalring spell, follow^ b> a 
convulsfon whkh lasted ali^t all mghL High 
fever was present for about 3 daya. She remained 
In a boapital for a months and when the was 
brought home, the parents found that the right 
hand and arm were drawn across the chest and one 
of the legs could not be used well Ever rince then 
■he has had frequent spcHs of anconadcrusneu 
lasting s to 3 mlnntea, W^cn she grew old enough 
to describe these spells she began to complain of 
dizziness a peculiar taste which she Identl^ with 
bread and hstincis of virion. In addition to these 
spells she had isolated severe convulrive scirures at 
the ages of 5 and 10 The child was late In walkbg 
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Fk 7 CkKj Aateropoftg fa r eDC«ph*k»tr»m ihowtot 
danhe enlurnttst cj the trft U-tml ratrtcfe utd a 
litEht iMTt of UK eiturt TToinaiLir fyctem u> tJk» IdL 
N te ifun tiw thlcbmbc iJm W( <3t tba (MI 
Ftf I Cue 4 taurior roetiiieocifTUs »bo*^ 

the inoeued d^iopcuat of tbe Left IrwuTtad ethmoU 
CRKEKi liiuai po{at to d(btl7 poeumtlsd 


left peuna pynjidd (od to U» oredewloped left diffleW 

Flt.^ Cuea. AateropoeteriiKe»cipi(liV*®*®*^ 
MTimDrtrtcd oWtreKni el tbe btcm *r»tdde, am 
iMi^ad oa tbe left TTKie fa »J»o a i^t ®f JJ* 
TtBOtaiki emem to lie lefL Scene U«t e»fr j I* 
«*p !1 fa pno mt Ulel0tJl7 bol men BsAed n tie fafv 


tnd ukI hu ihoKQ tsenleJ defidnej tiiiM 

eirly fWiiSood 

Pkyatai acminaiUn. The p«t^t b ireQ derd' 
oped isd vdl ootulilMd. Ittre U t hemfptrecU 
bypoplult of the rlfht dde of the body The 
reSexei are Increaeed oa tbe ri^t, aod there b a 
queetionable Babfniki aign on the iMt She haa a 
a coho ai i of the thorack (pine with the convciitj to 
the right and a dgbt cantf Os Terman teat 

(he ahoWB a nMQtal age of 8 yrtn and 6 mootha 
with an Intritignce quotient of So- 

Laiefttieryjiwdinft AD dlniM £»boratorv eiaml 
natlooj CO the blood, urine, and eplnal fluid were 
nendve 

KatnJten-ny txatiiiutUn The ikuD on tbe left 
ride b definitely thickened The left ethmoid and 
frontal air ceDi are hypertiuphled Tbe left petrotia 
ridge ■ pueumatbed by an extoxloo into It of tbe 
mutofd r*fk- 

Encepbalopanti ahow a dDaUtkn of tbe left 
bteial Ycntncle and a dtola cement of tbe TenljfcO' 
lar ayitem to tbe left. Tw capacity of tbe left «lde 
of tbe cranial cavity b dbtlnctly imaller tK«n tbe 
right. Normal told mijklngi are fcen over the rigbt 
cerebral hembpbere while none are viribk over tbe 
dbeaaed cortex (Fig 7) 

The ctioJogy m thl» case Is obytouslr a 
trauma occumng after birth with immediate 
onset of canvulilons and hemiplegia The 
pecohar nature of the seixurea, aseocuted by 


haSadnAtlocif of taste which have penlitfaf 
to date, are furthet evidence d fc^ 

character of the leaioii- In this patient, with • 
post traumatic cmbral degeoeratioo tie 
changes In the Bkull wefe iimnar to 
seen in the case* previously described in which 
the intracranial lesion was the result of u 
infectious process. 


Case 4. Edward H_ NJ No. 97^7 ^ 
rears ■flmLtijti to tha Institnte Augori (8 
Probable birth Injury cooruliioo* at 7 
dgbt bemlplri^ mental defidency ^J. 

exunlnatloo wws thickening greater 
oTerderelopcnent of ethmola and mutad 
dlhtad left latecal raitiide ihlft of reotnew 
toward the left 

Ctmflaimi Oanrulrioia. , , 

Tba padtot wa* ( fiot ^ 

at fuD term. He waa a rather Urge 
weighing 8K poondi (36^ wu 

wij in labor 4J1 boor*, Tne evtntittlfl«Drt^ 
InatiumenUl, but the child reacted 
At 7 months he began to have conrulri^ 
eiallted In rhirartrf which recuirw • 
Interrali untD the age erf 10 yean, . jj, 
from aefxarea from 10 to yeaw tbm 
have both major and minor atta^a 

were Inhiatod by flaabaa erf Ught whkh 

by iparna on ie right ride, urinary btfond***^ 
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Fig. 10. Fig. II Fig* ** 


Rg lo. Cue s Anteropoetefvof roentgeniagmn ebowtoa FI* i*. Cue 5 Acltropoeterbr eccepli*l»gT*m rfww 

th* overderdlopraent oi the right fraotxl md etbinola log tie ealAfgemePt of tie right UtmJ ventride tod tie 
ilnuse* Mnd tentiDQ of tie right petnui pynnli ^ thift to the right of tie eotin Teatricalir fyetem. Note 
Fig. 11 Cues AstefopottenoT TocstgaKSTUB (iiods eleo ^e chaagt* tbit en pmextt la tie tlnU lod il 
ezpowd) ibowi sauted thlctaihg of right hen of uoH aoset. 


ind dromlaen The Utter cooiUted of stomenUry tod deformity of the penlyied aide tod a b)^!! 


flnihei of light only The patient hai eome> g«aU and hypcslhesU of the right tide u nell 

what backward at school wtikh be quit at the an Redez changes are in conformity with the other 

of 13 after reaching Grade 5A He was especUUy findinga. No bemUnopiU exiats, 
dedaent in arithmetic. 

Physical aaiminaif 9 ti The patient U a rather 
tali somewhat obese, dull boy There li present a 
right spastic bemlpjegla with underdeveicrpmtnl 



Fie ij Cues Lateial cocepialognun which tiowf tbc 
mUnmnent of tic CBtire right UtenI TentrWe. Tbesr 


FU. 14- Cue 6. Anteroposterior encepiajograni ibow 
lug the diUtalkm of tie right Utenl ventrlM and the 


to the poenmatlied superior otiiulpUte of the shift of the ventricles to tie right. Note tie uysmtetiT of 
we. petrous pyramidj and thkiaiinf of right half of sknlL 
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AUdlolalUborttorTeaml- 

Mtlou oa the blood nrine, «t«d tnbul fltii fbowMl 
oenthre rwulu. 

MmdlnfS The Ubla of the ekoll 
•ao» t thkhenin* bc%xirid oomul for Ihii •»« end 
^ thliieiiiiig b n»rt tppircm oa the Wi ddo. 
nijr left ethmoid ctlb ere OTcnJerdoped end etfend 
beckmert mto the orbitel ptefe. The petrone 
temporel bouc b poeonulbed 

^^cephilomme »hon e dfUutkw of the left 
bterU rentrlclc er»d e ellght dfleutloa of the third 
witride with e dbpUcerncnt of the TentifoUir 
5;»tem ^eird the left The cepedty of the Wi 
tide of the crenkl ctvity b roerkedlr Im then that 
of the ^ IMlcete epperenUy ncwmel ndd 
■rt octHn^ br air on the rffht ij^ but oe the aide 
^lir* no eir b demomtreble over the 

coetei (Tlf pi 


TTiii petient began to have coovnlikm* 
with DO other etlologic factor than a dlfEodt 
The fact that the teliirTei did not be 
gin tmtil 7 nwnthi of a« U quite compeUble 
with the belief that the birth Injuo pro- 
duced the underlybig cerdjral defect In^te 
of the diflercncc hi etiology the chaaget 
•een oo the encephaiogramj and on the plam 



Fif 16. Cm 7 Sketch of the nip. leea Crra ihne, 
Dla«rT«tJ»( the mlaodancv etf the Mt Him Mrr Iht 
fiatteoed n^t tide of the i^alL 


films of the iknlJ arc \'ety lunilar to these 
teen lo the preceding case*. 


Case c Irene CJL So risiS aged tf 
adtnilted to the lEcrtituta Uarch 7 lur Ssddei 
ooaet at 6 yean cenrshiois left hrrr i Wfr a sea- 
tal reiardadcEL. Thldtslng of rigbi aide of ikeii 
O T er derd o pcoeat of right ethiiuad and sttstrid 
cdl* dllttcd right lateral rcstride and dbiian' 
iseot of vmltklea toward tbe right. 

Coartilaioia and Im aided weakiM- 
Prttrnl SSanj Tbe chBd b the fifth ia the fiaflT 
and waa been at imn after a abort and aocmal 
labor She was tpparefidy qolte weQ andl the *P 
of 6. At tbb age, ooe ooming at 9 30, ahe had a 
toddes rtarvobiTe idanre caiaui* her to fiJ to u* 
flow TVieIeflanndtewuptnfle«»andad*Kti« 
later all foor eatremfUea became Inrofmi She ^ 
oacoDKloaa daring tbe attadu Tbe Board of HaW 
omldrTed It a of “fajantUe paialrab.* T* 
ddld waa boapitallicd for a period of 6 to®^ 
where aha remained fa bed for the greater p art a 
thla lime becanae of Ibe freqaeftcy of the 
She coadjroed to have toeYulrioes after 
although during i9»9 and again In 1930 an e a^ 
perioda ol almoet a rear each wilhwrt coara*^ 
Since Kovtmber 1931 the attacki hare Pe® 
almost a dafiy octorretpce. She caOa o»rt I n * 
manner' the left forearm become* tlowfy ^ 
the dhow all foor e atrrtnlfbw then ta^ 

*be growl very pale h IncootiBenf of ^ 

may remain ritting or itamfing, no cxa« 
loent* occur Tbe leiiaTe* niaillr lart 5 
after which ahe may fed drowiy « ***P ™ 
abort time. , i- 

Tbe fit! U apparently mentally 
memory b poor and her resctioni rather 
FkyiicMi txwMMiUm, Tbe pattot b 
derdoped, pobescent gfri irifh a ipastic cnotrart 
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Flf 17 Case 7 Anteropoatedor encephtlogr&m tbcnr- 
[ng toe ma^cd enlaTgcincQt of tlic right Iitaiil Tentricla 
and diiplaccmecit o! the ventzudes to the right. Notti 
the enlarged dntmt on the n^t. 

Fig i8 Case 7 PoateroHmtcdor cacephalogrmrn ahow 
ing toe aiymcaetry and gf the right aide ol the 

left arm and a cpaatic left lower extremity Reflexes 
are definitely Inoesaed on the left, but no abnormal 
r eflei e s are present. Sensation U normaL There 
is an Incomplete left homonymous hemianopsia. 
Then appears to be a left fadal atrophy associated 
with a hypoplasia of the left e xtrem ities and left half 
of the bMy 

LahcTttl^ Jindittit AB dinical aikd serological 
examinations of hlo^ adoe and spinal fluid proved 
nentive. 

Rocxl[fn-rav eraminciiffH The li^t ode of the 
skull ihoirs s thickness of the vaiut of 11 mllli 
meters ss compared to 4 mBlinKters on the lefL 
The right orbital jdate up to the base of the anterior 
clinoid process Is widened by the extension of the 
ethmoidal ccUi between its tablea. The petrous 
bones are hyper tr ophied by unequal pneomatixa 
Uon, the right bong much larger than t^ left (Figs. 
10 and 11) 

Encepbjdoctajns show a dilatation of the right 
lateral \-entnde with displacement of the entire 
ventricular STxtem to the rirtt The capadty of 
the ti^t side of the cranial cavity is markedly 
smaller than that of the left side. A few sold 
markings are present on the left, but ooue are 
visible on the i^ht side (Figs. 13 and 13) 

Hus is another case with a history sug 
gesting on infectious cerebral process at the 
onset of the illness Obviously it was not 
acute antenor poliomjxlitis as suggested at 
the time, although the Infectious agent may 
haNx been similar to the one causing thi 
disease In any event the result of this fllncss 


■koH in adilftk)D to the changes wUch are described in Fig- 
ure 17 

FIs Case 7 Latenl tsicephakigTam ihowlng the 
ertendve cnlairanoit of the right lateral Ttutude. Note 
the flattming of the postMor poriioai of the pwzietal bone, 
the resnJt of hhth tnuma. 


was an extensive nght cerebral damage with 
consequent charactcnstjc changes in the akuU 

Case 6 Elizabeth R. N I No sodsH, aged 15 
yean, admitted to the Institute July 30 1930. 
Probable birth trauma. Left benuplegla fijvt noted 
a few months after birth geocnuixed convulsions 
since the age of 5 subnormal mental development 
Hypertrophy of right aide of akull and imoMS with 
dilaUUon of right lateral ventnde and decreased 
capaaty of nght aide of skull. 

Com^axnl Generalized convulsive seiiurei, 
severe frontal beadaefae, left sided weaknesa. 

Pr€Mni HJncis The patient was the second child, 
bom at full term by an apparently normal delivery 
However within a few months after birth, the 
mother noticed that her left hand was smaller than 
the nght, and that she did not ose it the 

patient began to walk, at i year her mother 
noticed wiwkness, stiffncis, and dragging of Uk 
left foot Mental development was apparently 

nnrtrisl 

At j years of age she began to have generalized 
coDVuInons uutlated by a cry These attacks 
occaired once or twice monthly and were followed 
by severe frontal headache, nansea and sometimes 
vomiting Between attacks, the child often com 
plained of "heaviness and dull pain In the left arm. 
In the past few years the has been somewhat slow 
in comprehension and lacking In alertnm. She 
reached the fifth grade m schwil at the ago of 13 


Pkvncal cxamtMJjiioH A pale undemouriihed girl 
with left sided spastic fiaralyais. Tbere are occasional 
involuntary twitchlngs of the paralyzed eilrermties 
These show hyperactive reflexes and a mild degree 
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Fk ao Cues AiiteropMUrfcw coceptak^rmm tbcnr- 
inc tbe luAM enkrt auen t ei ibe r%ht ktml mukk 
with t itift d tbs eniilaikr »T««n la tbt rkbt Thk 
t^un tbni amtsoiDj sell tbe kroerpaMuaketedos d 
tbe rt^» prtiw* pytimJd Tbere U «m OTtnkvrkpo- 
nent d the R(bt iraDUl ud etbraohl ud (Mt 

henuktmJ tkirfci.fi ^ i^n 


Thee? U t qnotkublc left podllr* 

Ub«m0ry The cUnkiJ UbofulOTy turn 
iratlont proved oeptlre I^T^4n>^UJ 
m- m l tu tioc Bwl metabcdic rite wu mhia* lA 

Ronitcn^ay (Mmtnati4H There U definite tblrt 
enin* ol tbe »kall oo tbe riffat ride with t modenle 
defree o( ovcrdetT bp metit o( tlw tronul dnne oo 
the ri*ht u seen In the rdein film*. The petroue 
pwtioa d the tanpoiml lobe on the right dde »bow* 
contldenble poennutlalktD. 

EnmhiJocruiu ibow e dlliudoo tA tbe right 
™>trk±e. AU the said sre sidened bat thii b more 
evideBt oo th< right u compered to tbe left ride. 
There b t shift of the eiiire ventricalex i^ttetn 
toward the righc The cepidtr of tbe right ride of 
t^ oeokJ cavity b dkdiictlr tmeUer than the left 
fFlg. H) 

Thi* child has hid left uded paresli ilnce 
wriy mfanry \\Tiether the cerebnl lolon 
developed it the tune of birth or dimng latt» 
Dtcnne life cannot be determined However 
the picture both from a clinical and roeot 
genologlcil standpoint do*dy reiemble* that 
seen in the other casei. Unlike so manj of the 

other cues however luld mirfan^fi oo tbe 
affected fide are not only present but appear 
to be cDiner thin In normal bdividoali. Ills 
of intereit that while the paraljils was evident 



flhortl> afterbirth the coDTulsive iHziuet did 
Dot bqjin until ihe wai 5 years of age. 


Cm 7 Pooglu G., NX Na jitjd tged 1$ 
Fcaxt, idoltud to tbe lariltete klsy 9, i{U*> 
tnoiDi, left bemJplqtk slight meotil rehudfike 
onset of Jicksoelu selaim. liter bwtntog b9ki 
■ llttdatiSTWv OvenkTeJowat of the nhacH 
riDoi lod mutfiM with rint thkiaifig on 
marked Sitteciag of the skull ca tbe right ride 
DUiUUoa ^ r^t Ute^ Ttstride sad shift of 
■fefltrknlar rvslan toward the r^t redaced opM 
Ity of the right ride of btracnaal esrity Sm^aJ 
e^orslko dlicioelBg otcari To idb crines tea 

degraersted sderoUc brain oo right ride 

L^m^lAJ Convulrioni, left tided pinh* 
bockwardiLess to icbooi. 

Prttrd Qlnm Tbe padent wu tbe fii ri dw 
and wu born after a boar lahoe by an ta^iw 
menta] delivery FoUcrirtog birth be bad a tonsp 
00 the right ride of tbe bead which took 3 aetki tt 

dbappcai From tte very begiiiiiiiit there wugw 

difficulty to making um nnoe.” On the tklrt 
da> be •'lamed rdkrw" aod lost semil 
and tbe mother ata told be had had a hmnter*f» 
of the brain. , . . 

At j mooUa of age, the mother first 
paralyri* of the left hand and leg. S®, 
at »o mooUa of age and began to artfculaW 
words at tbe oid of the second rear 
may have Improved somewhat, bat coottooMi^ 
dent op to the present time, ami the aeotfi 
development wu alwaj^s somewhat below 

Injalr 1931 the patient bad hk first cnojwm^ 

tince which time be has bad an avert ge of ^ 
one a mooth. Tbe selmre* were chartcterro 
turntof of tbe head to the left followed by 
scioosnesa, and falling backward and to th * . 
At first, after tolUng , tbe Wt ride ato« was se«o 
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by t lenei of clonic iptjms but since December 
1031 the entire body participate* In the conNuUion 
The day foUowlng the attack he was reatleaa, com 
plained of headache, and dragged the left foot more 
markedly than before, 

Pkyrt^ txamtnaihn The pabcnt la a tall, thin 
boy thowlng marked underdevelopment of the left 
aide of the body (Pig 15) especiaDy noticeable In 
the left arm ■rid leg Corrugation of the acalp la 
noted over the ri^t parietal region corremonding 
to the flallening ^ the tkuU on thU side (Fig 16) 
Tbcre are weakneas and apaatiaty In the under 
developed eitremitiei with increaae of deep rederea 
and positive Bablnaki and nrdHivk algna. There 
b a tcolunb with the convexity to the Left In the 
mld-thoradc region. No aenaory dbturbancea are 
demonstrable. A marked left bomonymooa hemi- 
anopsia b present Mental testa prove him to have a 
low average mental capacity 
Lahcralorj tsamtuaiton The laboratory testa on 
the blood, urine, and spinal fluid were negative, 
Roenlitn-ray examinaiton There b alight thick 
cmng and rather marked Battening of the right aide 
of the aknIL The ethmoid sinus on the right aide b 
overdeveloped and cxtenda posteriorly over the 
orbit The ri^t maitoid cells have pneumatiicd 
the petrooi portion of the temporal trane on that 
aide. 

Encephalogrtma show an enormous dflatation of 
the nght lateral vestilcle with a marked di^iiice 
meat of the entire ventricular system toward the 
right All of thb resolta in an extensive reduction in 
space occupied by the right cerebral bembohere. 
Sold marlmigs wUch appear normal on the Im, are 
not demonstrable over the defective hembphere 
(Figs. 17 18 ig) 

Treaimtnl WTiflft nothing could be promised by 
operation the patient a fatnily was ancoua to have 
eveiythiog possiUe done for him and a right 
cerebral exploration was carried out 
OpcToiicn June 10 igjs a right temporoparietal 
osteoplastic flap was made. The under suHace of 
the dura was adherent to the piaradiooid After 
separating innumerable flne adbeslona, a thin sbeU 
of degenerated, sdcrotic brain fell away from the 
dura. So far as could be seen, no healthy brain 
tissue was present anjywhere In thb entire half of 
the cerebrum, "^e lesion was so extensive that 
removal of the scar tiaaue was unthinkable since 
thb would have been tantamount to a removal of 
the entire hembphere. It was hoped however 
that a separation of all the Bne avaaoilar adhesions 
might reduce the tendency to convulsive aeixurca. 
A ipedmen of the sdcrotic cortex was taken. 

Patkeioinuil rctwi The tissue conalata almost 
entire!) of fibrfUary astrocjtes and glial fihrila. 
kiide from a rare ^‘e^) marked]) deg en er a ted, 
almost unrecogmiable ganglion cell the preparation 
might easily be mistaken for one originating from a 
fibrilbry astrocytoma 

ewast The bo% made an uneventful 
recover) and was discharged 15 da)-s after the 


operation. During bb stay in the hospital he did 
not have any convulsive aeiiure- He was seen 6 
months after discharge at which time he and bb 
mother reported tbwt the convulsions had returned, 
but that tney were less frequent and less s e v er e than 
before the operation. 

Tbis patient s malady obviously followed 
trauma dunng birth. He showed even more 
strikin^y than the previous patient, the long 
interval between the time of the injury and 
the onset of convulsive seixures The roent 
genograms are again characteristic, although 
there is much less thickening of the skull of the 
affected side which has apparently been com 
pensated for by the unusual degree of flattening 
of the skull on the side of the cerebral lesion 

The operation disclosed an atrophy and 
sclerosis which involved almost the entire 
nght cerebral hemisphere and histological 
emmmation revealed practically no paren 
chymatous brain tissue. It should fl1*n be 
noted that the sdcrotic hemisphere was every 
where adherent to the dura, which probably 
accounted for the absence of suld markings 
on this ade of the bram m the encephalogram 

Cases LULud G NJ No 13849 aged 9 yetn 
admitted to the Institute June 15 igja Acute 
onaet UDConsaonman fever and left hemiplegia 
at 15 ffiosthj left JackaoDian aelxores beginning at 
6 year*, feeble rolndedness. Hypertrophy of nght 
ethmoaa and mastoid celU dHataticm of il^t lateral 
ventnde with a shilt of ventricular lyitem to the 
rfghL 

CemplcjMt Convulsions and paral)’ib of the 
left arm. 

Prcjcai tUneji The patient is the third rhflH 
born at term by a nornuu delivery She wii entirely 
well until 1 )^r of age when the had appwrentiy 
uncom^cated meaales. At 15 months she became 
saddeniy fll vomited and became unconsdou*. Thb 
lasted for a week and was accompanied by high 
fever On regaining cousdouineas, It was notrf that 
the had a left hemlpLegia. The hemipiegla gradually 
disappeared during the following * yean except for 
a residual in the upper extremity At the age of 
3 ahe had mastoiditis on the left, compbeatea by 
eryilpelas. This was succesifuDy operated upon 
but a sinus has remained with occasional discharge 
of pus. 

She had mumps at 6 years and thb was followed 
bj the onset of convulsive seburei. The attacks 
occurred during the early boun of the momiog and 
oonsbted of a preraonitorv ay followed by a jerk 
Ing of the left arm and unconsaousnesa. There waa 
frothing at the mouth and often incontinence but i>o 
generalked coniniblve mov'tment*. At first the 
attacks came once a month but recent!) tbi^ ha\T 
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C KXmi c d nlffaUy During Ihe week nrrrfoui 

to admltsKn tbe corapaJoed of pain in the kft ana 

Pkyiical rramlnilitM The cMId b »ell nouriabed 
and co-opendre. She haa a teft »paatk hemlparesb 
and the paretk eztmnitlea are ahorter and amaQcr 
tKan the ri^L The deep refleiea 00 the left axe 
h)'peractlve left abdomlnaJ refleiea are abaent, 
a^ Babiittki s dfn on the left la potldre. Senaadon 
and Tisoal firidi are apparently oormaL On the 
Ter m an teat the chfkl abowi a mental age of 5 vean 
and 4 montha, with an intelllgeoce qtxitlent of $5. 

Ltienftry jfaitafr O in krai laboettory hocUn^ 
on the blood, oiine, and apfnal flnhl are OAtlve. 

Rarnitf^-rai eitminalln There la a thkfccniog 
of the right orhltal plate and an elertdon of the right 
petroua odn doe- to pneomatizatlacL Oomceer 
there b no tnlcken ng of the akoIL 

Encephakimma i^w a markedly dilated right 
N'entriae aldi 1 dbplacaneat of the ventricnW 
r^em toward the The capacity of the right 

ride of the cranial cavity b dbdoctly amaller than 
that of the lefL Sold marldngi are not Tbfble orer 
dtber bemlaphere (Flgi. ao and it) 

This ti another case with an lofectioua ctl 
olog> TV patient also showed a long latent 
interval between the ooite stage of the disease 
and the appearance of sdsnirct- lo this case 
the onset of the attacks seems to ha\‘e coin 
dded with an attack of mumps. The roent 
genograma are again (^te typical except for 
the absence of thickening of tV crania! vault. 

(. Atx 0. Rkhard P N I No 11907 aged 8 yean 
■dtoHted to the IintlCnte Tuim ti iQji Birth 
tnuma delayed walking uu talHog donlc aeiiara 
rince iR of s- At 6 ooset of focal tefstra on left 
ride, left aided weakocM and antmonoal reentaOty 
^loderate orerdevekptDent of the rimnei and 
mastoid on rirtt no thlckenlog of sknll capacity of 
Tight hall of cranial caritv len than )dt tl^t 
'r'cntride larger th«n and N-cntrldes ahlfted 
ifl^tly to ngjih 

Ctmpl •IhI ConTubUmi and left sided weakoeat. 

PrtttHi UlMas The birth was pctdpftaie and the 
child was bom with the omMUewt cori arooul his 
Deck He was cyanotic for several boon after hfrth 
and took the breast with itiffiml ty He did not dt 
Dp unto I year of age, did Dot begin walking until 
sK years, aod taf^g at s yean. At 4 be bad 
meitlei and diphtheria. Abnjt a year Ister be had 
a selxare conibtin g of sinking of tbe whole body 
without la« of consdocisiaeaa. A dznllAx attack oc 
airred aboat j mooths aftarmaid. At 6 be began lo 
have attacks of a difiertnt characts which have 
continued to date. These are preceded by IrritabfBty 
and heads rha. The sdnm coaibts of pain in the 
left aim and left aide of tbe face followed by twitch 
lag movements in thae parts which later Involve 
tbe left leg. llib lasts about 5 mlontes after 
which be osuiUy becocoes tmeonadous and the con 


rnblons cootlnue, donlc in character aid 
to the left side, for a period of r or j bouo. 
selxures have ocarred about once every t mouks 
during tbe past 2 years. 

He nis oever ben to school aod has never bam! 
to write. Tbe famllv history b entirely negatbr. 

PJknlcai tjamiMoiUit, The patlmt b a icfi 
Doodshed boy who b obviously somewhat raotaCy 
defeedtn. He walks with hb knees sUgfady fletrf 
aad hb mouth open, aod there are do aaodtted 
moversoits of toe upper eitirml tl fs , There k 
obvious wcakDCia aod awkwardness in the t» ef the 
left upper eitieinJty as wtB as a positive Bahlaili 
slgD on tV Mt 

LaAanatevy Tbe dinkal laboratory ma- 
ioatioAS were negapvc. 

extmiatJitM Plain fihm of the ikall 
abow slight thlckeniog of the right orhltsl pbte. 
The right ethmoid and frontal rinmes extend pcs- 
teriody and partially pceumatlxe the orbital piste. 
The mastoid on th« right b overdevci^xd, a^ sk 
ceOs exteod wcQ into the petrous poitiae of the 
tefoponJ booe. 

Enctphalogranu show the right vtfltridc to se 
considcTtbfy dilated aod tbe entire vestrioilir m- 
tem b dbpJaced somewhat toward the right dt 
The capacity of the right ride of the bUwcaiW 
dtity is unaDex than the left Coarse sold naik 
logs are praent over the medial and inperlor a^eefl 
of tbe right cmbral bmbpfaert. 

In I bis fa>A^ tie child guJiertd from aipkyxii 
at birth ritte than violence to the h<*i 
Tie retarded development, howeTer woo* 
indicate some ccrcbrj cDatorhanct ance tW 
time. Tbe failure by tie family to note a 
bemiparesis even at tbe time of idmisskn to 
tbe hospital makes it Impoasfble to say if* 
early condition appeared It may 
wdl have been present at birth- ^ 

previous cases. It is obvious that the 
appearance of sdrures until tbe “ 5 ^ 
compatible with an acute episode at birth- 

The changes seen in the rocntgenogiana 
iWs, as wril os the preceding case, ait 
aJtbough Icsa marked than the 
IS probabI> due to the youth of tbe^ pano' 
at tbe time of cxamlnatfoa (9 and 8 ye^ 
respectively) for it seems Ukdy that the th^ 
ening of the skull and the overdereiopmeo 
the afnoaes take many years to reach 
mflTimnm degree. 

EnOLOcn 

The rtlTMcal picture of fnfantDe 
bm been to frequently and so 
described in mooogripbs, paper*, 


adequstoy 

tud stand- 
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ard tcxtbooWfi of neurology that very little can 
be added here For the moat part, our cases 
correspond to the classical descnption pre- 
sented by Freud, Oppenheun, D6jenne, Sachs 
Periti, and others. Sachs distinguishes be- 
tween prenatal, birth, and postnatal paralyses 
Among our 9 cases, there was only one pos- 
sible example (Case 6) of the prenatal tj^ 
Two cases occurring during birth were prob- 
ably due to Instrumental or otherwise difficult 
birth. One patient was cvideatly the victim 
of partial asphyxiation due to a tight umbilical 
cord around hb nect. Of the s other piatientfl, 
4 showed a sudden onset postnatally, with 
fever convulsions, and hemiplegia and m the 
fifth the symptoms began adter a severe fall 
at the age of i year From this it is evident 
that uniformity of etiology is out of the 
question hloreover, the same may be said 
for the pathological process. Most of the 
ledons described by othera at postmortem 
and noted by us during operation are end 
processes of some previous disturbance They 
are usually focal cerebral defects of varying 
extent softening, cyst fonnabon scar forma 
tbn with contraction. Induration, or defect 
of the cerebrum (porencephaly) The latter 
is usually located m the distrffiution of the 
middle cerebral artery and Is probably sec 
ondary to disease of this vessel 

Clinically, too, the picture is a varied one. 
The hemiplegia may occur Immediately or be 
noted some time after the trauma or acute 
infectious episode The convulsions may like- 
wise be present at once, or start many months 
sometimes many years later (see Case 7) 
There is often a noteworthy interval of 
months, sometimes years, between convul 
lions Finally the scirurcs may change com 
plctelj m character (see Cases 2, 4, and 9), or a 
w»nd type of selxum may appear whi^ runs 
in a cycle mdependent of the original type 
(Case 3) At the onset of the disease the con 
vulsions may be either generahied or Imtiated 
by a motor Jacksonian attack. In Case 2 for 
example the illness started at i year with 
•elxurca beginnmg with nght sided twitching 
gomg o\*er to generalized clonic convulsions 
These attacks recurred frequently until 3 
There were no attacks between 3 and 16 > ears 
of age Seizures then made their appearance 


which consisted of gnppmg pam in the right 
temple in addition to numbness m the right 
arm, leg, and face, and difficulty in speech 
The later seizures, however, often take on the 
character of a sensory discharge. 

The one thmg that all of these patients 
show m common is the early age of onset of 
the disease All our patients date their Illness 
back cather to birth or to withm the first 15 
months of life, with the exception of Case 5 m 
which the symptoms began at 6 years This 
fact appears significant m accounting for the 
profoimd and uniform changes in the skull 

It is common knowledge that the infant's 
skull IS relatively soft and malleable and that 
external factors such, for example, as strap- 
ping the child on a bOTrd, as commonly prac 
tic^ among primitive races, results m corre 
spondmg flat areas of the skuH On the other 
hand, factors affecting the inner table such as 
the expansion of the normally growing brain 
m cases of congenital synosto^ or the patho- 
logical enlargement of the bram m hydro- 
cephalus again results m deformity of the 
sbiU The immature skull therefore, obvi 
ously responds to positive pressure whether 
from wit^ or without. 

Given a normal child’s skull, however that 
IS freed from the pressure within, as a result 
of localued shrmkage of the brain from 
trauma or infection something akin to a 
negative pressure must take place. This new 
stimulus 15 only partially satisfied by the local 
collection of cerdirosputal fluid i c ,thc dilata 
tloa of the homolatcral ventncle with the 
displacement of the bnun toward the affected 
aide. The equalization of pressure is com 
pleted a i^uction in the capaatj of the 
cranial cavity In the region of the bram lesion 
This IS brought about by a thickening of the 
skull and an expansion of the air nnuses 

If the bones are soft enough, an actual 
flattening or even depression of the vault on 
the side of the lesion may occur If on the 
other hand the vault is ngid enough to with 
stand the unequal pressure from the two sides, 
the osteoblasts of the inner table are un 
equally stimulated to activity and a thicken 
ing of the bones of the skull over the defect 
results or the normal absorption of the Inner 
table fails to take place and the thickening 
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falJoiPi in consequence thereof The changes 
in the bone occur very slowly as evidenced by 
the very little thickening which was present In 
our two youngest patients (Cases 8 and 9) 
who were onlv 9 and 8 j’cars old rcspectiveiy 
although they showed the other characteristic 
changes. TTus suggests that the o\’trdevelop' 
meat of the sinuses precedes or at least takes 
place at a more rapid rate thin the thickening 
of the skull Where the parietes of the skoll 
are lined by the walls of the air chambers such 
as the ethiDoIda] frontal and mastoid cells 
the process of space elimination occurs by an 
expansKiD of these air spaces and a pneumati 
ration of the bone bcj’ond the usual limits of 
the air The only air smuses partld 

piting m tha change are m the order of their 
Importance the ethmoids maitolds and fron- 
tals. hleanwhlle the falx and the normal half 
of the brain respond to the same stimuli by a 
displacement of thdr unattached portions 
toward the defect The pineal body which 
was visible in two cases, was found to be dis* 
placed to the side of the lesion (n one of them 
tCase 7) The patbologlcil cerebral heml- 
iphere itself makes up for the lots of snbstance 
by a dilatation of its veotnde — a tort of 
unHatenl hydrocephalus ex paewa 
A sitoatioQ mudi better known and in 
many ways analogous to the one Just described 
for the cranial cavity b teen in the chest 
following chronic empyema, ^\’hen closure of 
the cavity occurs before the lung b expanded 
such moi'able portions of the chest which 
bound the affected aide arc moved inward to 
fill the space usually occupied by the normal 
expended long The intercostd spaces de- 
crease by the approcilmation of the ribs to 
each other The diaphragm on thb side be- 
comes elevated and the hamt and mediastmal 


other aide the ikuH on the affected side ca>- 
tlnues to grow externally although U glng 
behind the normal half This necessitates 
correspondingly slow but continued pcogro- 
non of the corrective factors on the 
aspect of the skull described above antH the 
Donnal growth period is at an end. 

StnaiAST AKD CONCLtJSlOin 
Nine patients with a dinlcal picture erf 
infantllenemiplegia are reported Tithespeoal 
anphaab on the rocnt^ologlcal dstnga 
ocairring in the skull The roentgenogniia 
revtsd a thickening of the cranial vault 00 the 
mne side as the cerebral lesion and also an 
overdevelopment of the frontal and ethmoal 
amuses and of the air cefls of the petroa 
p3?TninJd of the temporal bone. On the 
encephalograms there b in enlaigemcBt of 
the lateral ventricle on the side of the crtnlil 
lesion emd sometimes of the third ventridc, 
and both these structures are di^Jactd to- 
ward thb side. The displacement most Dot be 
confused with that produced by tumor sad 
the differentiation roentgtnologkally caiste 
made by noting the changes la the osaal 
vault and sinuses described and the absence 
of signs of Increased Intracranial 
Coarse raid or abnormal collectloos of sir b 
the sabarachnokl space may be present onjhe 
pathological side. On the other hand, errins 
to adhtSoos no sold markings may be 
The awxiation of these cncephslogispto 
findings with the thickening of the »ioD ** 
the h^cJateial dilatation of the air cm oi 
the sinuses b so constant that when 
the skull changes alone without the iW 
encephalography piennit one to make a dbf' 
Dosb of localised cerebral hypoplasia. 


contents become displaced toward the lesion 
all of which produces a diminished capacity 
of the half of the chest wtilch houses the 
collapsed lung and results in an equalization 
of pressure In respionse to altered condidoni 
As the patient with Infantile benuplegu 
grows older the healthy nde of the brain 
continues to devdop wl^ the affected ride 
remains arrested. \Vhcther due to some unei 
pJalned striving for symmetry or a stimulus to 
outward exp)ansK)n tranxmlttcd to it from the 
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THE NECESSITY FOR CONSTANT SUCTION TO INLYING NASAL 
TUBES FOR EFFECTUAL DECOMPRESSION OR DRAINAGE 
OF UPPER GASTRO-INTESTINAL TRACT 

WUH COIOOENTB UPON I>ILAlHAO£ OP OTHEi BODP CavITIZS 
JOHN R. PAINE, iLD, AMD OWEN H. WANGENSTEEN itD,' FjLOS, Mikseapolib, 1Iikw*ota 


T he duodenal tube has become eatab- 
Uahed as an agent of real value m the 
relief of distention of the upper reaches 
of the gastro-mtestmal tract- It is more than 
20 yeara smce its use was firat advocated by 
Westcnnann and Kappis in the treatment of 
the distention of p^tomtis. Until recent 
years, however, the employment of the duo- 
denal tube for this purpose enjoyed but 
sporadic and desultory usage The mtroduc 
tion of the smooth catheter tipped (nasal) 
duodenal tube by Levin in 1921 and the pub- 
lications of McJver and hb assooates e*- 
tablisbing swallowed Eur as the chief offender 
m the causation of postoperative gaseous dis- 
tention, lent considerable impetus to wider 
and more frequent employment of the duo- 
denal tube In the treatment of postoperative 
nausea vomiting, and distention 
In 1931 It was found at the Minnesota Gen 
cral Hospital that instances of acute mecham 
cal obstruction of the small intestine of ad 
hesive ongin could be satisfactorily dccom 
pressed by nasal catheter suction aiphonagc 
without operation (6) Smce then wc have 
studied and tried to evaluate the mechanical 
and physiological factors which determine the 
possibilities limitations, and efficacy of dc 
compression of the distended alimentary canal 
The element of suction we bdieved and 
found to be a sigmffcant item m accomphshmg 
adequate decompression of the distended m 
testlnc. It has so frequently been suggested 
that an inlying catheter employed as a nphon 
Without the suction prinaplc would achieve 
the same effect, that it would appear to be 
Worth while to examine the results of these 
two methods of drainage. Robertson Ward of 
San Franasco was apparently the first to 
employ m connection with the inlying duo- 
denal catheter the pnnaple of continuoua 
suction in treating postoperative distention 


rmi UAilOTTE BOTTU 

By attaching a ’Manotte bottle* to a duo- 
den^ tube employed as a siphon the gas as 
well as the fluid a^irated can be collected and 
measured without mfiuencmg m any manner 
the action of the siphon This bottle m brief 
consists of two gla«is beaters one of the 
beaters bemg mverted and fitting Inside the 
other At the base of the inverted beater are 
openings through which fluid may pass The 
top of the mverted beater has two openings 
One of these la used as an outlet for air when 
the apparatus Is being set up ready for use. A 
glass tube passes thi^gb the other opening 
The upper end of this glass tube is attadied to 
the du^enal tube and the lower end projects 
down to a level with the overflow spout on the 
outer beater 

By inspecting the accompanying diagram 
(Fig 1) it may be seen that the end of the 
glass tube projecting down mto the inner 
beater wilJ always be at exactly the same 
height as the surface of the water m the outer 
beater This fact insures the maintenance of 
atmosphenc pressure at the end of the glass 
tube and simulates exactly the conditions 
present when a duodenal tube Is used as a 
siphon UTien the siphon with Manotte 
bottle attached is to be started the inner, m 
verted beaker u filled with water and the 
outer beater is filled up to the overflow spout 
As fluid is removed from the stomach the 
fluid level in the outer beater Is raised and an 
equal quantity drams mto the lower bottle 
As gas Is removed it rues In the Inverted beater 
and collects at the top where its volume may 
be read directly on a calibrated scale. The 
gas displaces an equal volume of fluid how 
ever, which drams into the lower bottle. By 
subtracting the volume of gas from the vol 
ume of flmd in the lower bottle the quantity 
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of fluid renwed from the patient will be 
foani 

Sljghtl> different conditions exist when 
uphonage tabes draining both flald and gas 
are allowed to operate with the ends »ab- 
merged In water i e^ water sealed drainage. 
In tnls latter type of drainage, provided only 
fluid Is being aspirated, It rnakes no difference 
as far as concerns the effectiveness of the 
syitem whether the end of the drainage tube 
IS fubmerged In fluid or not but if both fluid 
and gas are expected to come through the tube 
then the effectiveness of the lyitem is dimin- 


ished as far as the liberation of gas is con- 
cemed by as much as the tube is submerged 
under flirid, A concrete example wHl serre 
to illustrate the above point Givoi a doo- 
denal tube used as a ilphoQ with water sealed 
drainage. The patient's bed Is af^trazimately 
75 cendmetaa above the floor and the end of 
the tube Is submerged 6 centimeters bekor the 
surface of the drainage fluid which a contaloed 
in a bottle placed on the floor As kaf as 
fluid akme Alls the tube no cbech to Its open- 
tkm exists but If gas enters the syaton dodc 
can be expected to leave the suhmtr^ end of 
the tube imtll a pressure equal to ^ Wright 
of the of fluid aboxw the end of the 

tube (6 grams) is overcome. The parpoae of 
water sealed drainage is to prevent the retro- 
grade passage of air Into the system and hence 
spoiling the ilphonageactkin This retrofrade 
passage of air wiD not occur if the caKber of 
the tube 13 small enough to allow the taifict 
tensloD of the fluid in the tube to keep the 
column Intact- The Jlariotte bottle prerents 
thk retrograde passage of air no matter what 
the caliber of the tube is and at the same time 
eliminates the necessity of gas being fctfcm 
out under preasurc which fa Inherent in all 
water sealed systems. 


DJtTAILB or STDPT 

For thli report 19 cases have been s todM 
in detafl. These cases comprise 17 
cystedonile*, i interval appeidectomy sno 
I Inguinal hcmla. All cases had ipmal att^ 
theu (novocain oyitals) This was irt- 
qucntly supplemented with nitrous oii^P* 
or ethylene. Four of these cases fudumng * 
cbolecystectmnim and both the 
and honiotnmy were treated by duodenu tuw 
slpbonagc without the Manottc 
tached to serve as a control for the 
15 cases, in which the llariotte 1 

attached. In afl Instances a Levin < 5 °^ 

tube No 16 F was Inserted through tto 

Into the stomach and kept in place 
tween 34 and 48 hoins. All 5 *^ 

the controls were pennltted to 


thousand cohlc o ajuiii- , ^ 

day although no attempt ^ ““.Ij-ws 
that they drank that amount. The 

were ah owed as m n ch d ear flul d as th ey 
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A summary of the control cases appears In 
Table L While the number is too wmaTl to 
warrant any definite conclusions It would 
seem that they did very well chmcally How 
ever, there is no defimte correlation between 
the oral mtake of fluid and the fluid drama^ 
In addition both of the cholecystectomies 
were nauseated during the penod of siphonage 
and one vomited twice. Distention was pres- 
ent in both of these cases 
Five patients were treated after operation 
by duodenal siphonage with the Mariotte 
bottle attached The amounts of gas and 
fluid removed from the stomach were care- 
fully measured Thdr dinlcal course with 
regard to nausea, vomiting, and distention was 
dosdy followed. In 4 patients cholccystec 
tomy was performed for chronic cholecystitis 
and diolellthiasis and in the other, eiplora 
tion of the common duct was done at which 
time a stricture was repaired and a T tube 
inserted mto the choledochus In these cases 
again there app^red to be no dose correlation 
between the intake of oral fluids and the 
amount reaspirated (see Table I) 

Table n mdicates the quantities of gas and 
fluid aspirated together with the oral and 
para-ord fluids which were given It will be 
noticed also that all of these piatienta were 
nauseated vomited, and had more or less dis- 
tention This IS in marked contrast to the 
results obtamed when piatients with chole 
cystectomy are treated after cperatlon with 
n asal catheter auction (5) The amounts of 
gas and fluid aspirated by suction are much 
larger About two thousand cubic centi 
meters of gas a day Is removed from the 
stomach and uiJp>er mtestlnal tract The 
amount of fluid aspirated with suction dc 
pends m piart on the amount of oral fluid giwn 
as well as upwn the degree of inertness of the 
bowel present 

Two piatlcnts with cholecystectomies were 
treated after operation with siphonage for a 
daj’s. The amounts of fluid and gas removed 
from the stomach were measured At the end 
of this p)cnod suction was apphed to the duo- 
denal tube for 10 minutes. The additional 
amounts of gas and fluid rtmo\*ed were meas- 
ured (see Table III) The gas and fluid ob- 
tained b} suction m these 2 cases is direct 


TABLE L — CONIBOL CASES 
Patienti treated aiter opeimtim hy riphontte tlircmgh a 
duodenal tabe (Mariotte bottle not attached) The qoanti- 
tiei of flnld obtained from the itamach by a Lerin dno* 
tube cued aa a alpbon tonther with an catimation oi 
the Hh'tf 1 condition of the patient aa far as naosea, vomit 
ing and dfstention are concerned la shown. 
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evidence of the mcffiaency of siphonage as 
compiarcd with suction m keeping the uppicr 
gastro-mtestinal tract empty While the 
amounts of gas and flmd obtained by suction 
m these 2 cases may apipiear small it should be 
borne in mind that such amoimts represent 
the residue left after 48 hours of siphonage and 
do not include quantities of gas and fluid 
which may have piassed into the mtestmc 
during that time and caused more or less dis- 
tention and distress 

Smcc the purpose of our study was to test 
the effectiveness of the two sj-stems of dram 
age more \Tduable information would probablj 
be obtained if suction were instituted for a 
short time at different Intend during the 48 
hours or if siphonage and suction were alter- 
nated at equal Intervals (see Tables n, TTT 
and IV) 

Pursuing the mvestigation further 3 pa 
tients were treated following cholecj'stectomj 
b> duodenal tube siphonage alternated with 
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TABLE IL— SIPHONAOE THROUOn DUODENAL TUBE 
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taction *t different time Intcrvalt. Three 
houn of 8ipboaa« were altmuted with 3 
boon of nctiOQ m the dirt cue. In the a 
other cues the period! were 6 and 9 boon, 
respectrrdv The quantities of gu and ffuid 
obtained during these periods are shown In 
Table rv On a fourth psatiatt an attempt wu 
nude to alternate ructfon and cfpbonige at 
9 hour intervals but this patient experienced 

TABLE hl— eiPHOJiAcns wnH suenoH 
AT KHD or PERIOD 
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*0 much nausea and distress during the pciiodi 
of siphonm that she refused to biTe m loc 
tioncutoff The results in theses cases i 1 b» 
that when suction and ifpbonage ait alter 
nated every few hours pmctically no fttdd of 
fu is recovered during the periods of li phofr 
age. ThiscanprohabJybecxplairiedcapcreJT 
mechaniaU pnndples ar>d will be tSsoased 
later 

Four patients were treated with upboosgo 
following choletystectomy Soetkn wis 
piled to the da^cnal tube at intemls, the 
len^ of time usualiy being lo inlntrtes. It 
was applied at least once every i4 
more often when the patients cocnp lain^ De- 
cause of the occurrence of nausea, vammnf 
abdominal distress, or distentloc The 
suits obtained in these patients •PP^i“ 
Table V If one keeps In mind the i^ttve 
lengths of time the two systesns were m t®* 
ft b readily seen that duodenal tube sotoo^ 
b a much less effectual method of dra^ 
Uf^ier gastro-intestlnal tract than b dooo«» 
tubcfuctioo 

s^suiI£ or OESEEVAiicnfS 

After ^Tftrntntng the result 
escape the Impresaion that 
means of a du^enai tube b 
means of removing gas and 
stomach and upper reaches o 


* one can 

rfpbooap: OT 

flald from W 
[ the Iniotbc. 
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TABLE rv —ALTERNATE SIPHOVAGE AND SDCTION 
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Almost invariably when suction was spiled 
to a duodmU tu^ which had been serving aa 
a saphon for some hours relatively large addi 
tional quantities of both fluid and gas were 
obtained. These were present In the vicmity 
of the tube and yet were not removed by the 
tipboruiCT action It must not be concluded 
from thw however that siphonagc or water 
scaled drainage is equally tneffeclive in drain 
vng other cavities or organs Inljdng catheters 
used as siphons whether sealed wi^ water or 
not, dram the bladder very efficiently Ob- 
servations extending o\er several days on 6 
patients with inlying catheters for bladder 
draina« ehowed that if the catheters were 
propcii> adjusted thc> kept the bladders cn 
tifaj empt} At least attempts to aspirate 
urine with a sj'rmge at various times during 
the da> always f^cd While the muscular 
contraction and tone of the bladder might 
sciv’e to keep the bladder emptj m the usual 
case in atonic or paralj’red bladders the re 
suits were the same, and in such cases the 


absence of urmary stasis must primarily be 
due to the action of the sqihon 
It was possible to make some observations 
on the effectiveness of water sealed drainage 
ID two empyema caviUes One of these cavi 
ties had a capaaty of about 350 cubic centi 
meters at the time these obsorvations were 
made The drainage tube fit snuglyin the chest 
so that there was no leak and under this regi 
men about 100 cubic centimeters of thin pus 
was being recovered daily Over a period of 
about 10 days suctJonwasappliedtothednun 
age tube twice daily for a few moments at a 
tune but no additional pus was ever obtained 
Thcothercavity which wasof about 360 cubic 
centimeters* capaaty was m an 1 8 year old boy 
who had had a drainage tube inserted before 
entering the hospital This tube was cut off 
flush with the chest wall so that water sealed 
drainage could not be convcnientlj instituted 
Another tube was inserted and water sealed 
drainage was established About 150 cubic 
centimeters of pus was obtained dafly b> this 
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TABLE V — SIPHONAOE WITH fUCI l ON AT 
INTERVALS THROUGH DAY 
PibcBti imted titer dtobcytiectctoT whit tiphnearc, 
mctk a bebtf «PT>&«d for tbart tntaraii (hrriin Um a>7 
(Mtrlott* beOit ttljidied to liptM) Tbo qdutitkt (if 
fti tnl floid upiiUed from the itorptch \yj t Leris doo- 
tube oted tt 4 rfplm tn thown ti u tlatddf- 
tbatl tnoust] obtthied iroei the mbu petJest wbes i(- 
phaaA wn tsterrapted for ihort inlerru ^ the tpftUct 

iMTfi rf miLH ww-tlnn {g [xbe 



PukKir u. 



TABLE V — nPHOTAOI WITH BU CltUy AT 
DrrERVAU THROUGH DAY — Ca nrimH 




method SnetJon appUed aevenl bmcj a day 
jddded do additioMl pus for the fir»t > dajjt 
On the third daj^ the amount of dndnaje ^ 
tained hy the water aealed eyatem dccretaw 
and large bubbles of air could be leeo ^ 
drainage system ITie appUcstioc of racoon 
at Irregular Intervals jdaded from to to 
cable ceBtimeten of pm at each 
Since this pabent did not have a broeraiW 
fistula these bubbles of gas inuit hare 
from leahs around the drainage tube. The 
loikage of air had decreased the efficiency o 
the drainage lyitan in a marked degree. 

The dpJanatJoQ of the Ineffectivfft^ ^ 
siphonage In the gaatro-Intestinal canal aw 

Iti adccpiacy In the drainage of 

the bJaMcr and other body cavitia 
to rest solely on mechanical and 
pnn fTpl M- ITie gistrx>-inteatinRl tru^ 
claBy the stomacn is unique among the ca 
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TABLE V — Continaed 
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too 

•te 

Ttg«^ 

jrao 

tioO 

p«r». 

(cc*) 

JOOO 
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«r» 


ti€* of the body In that both gw and fluid arc 
present in relativdy Urge quantities at the 
eame time The duoden^ tube will serve as 
an acdlent vent for gas as long as fluid docs 
not Hock it, or it tvill serve as an excellent 
siphon for fluid as long as gas docs not enter 
the tube and break the aiphonage action 
Once the continuous stream of fluid w the 
siphon tube is rqijeced by suffiaent air 
sipbona« action ceases and can not ro-estab- 
itself until further fluid has accumuUtcd 
■nithJn the sto m ach and an internal pressure 
has been built up high enough to force the gas 
out of the tube and re-establish a continuous 
column 0/ fluid 0/ course, a few bubbles of 
^ maj pass through without mtcrference 
out quantities of »o cubic centimeters or more 
completdj stop its action 


These prinoplea would seem to be clearly 
brought out in those cases m which siphonage 
and suction were alternated at different tune 
intervals^ Practically no fluid or gas was ob- 
tained by siphonage unless it was allowed to 
pro«ed some 6 to 9 hours without interrup- 
tion During an interval of this length the 
intermittent effect 0/ aiphonage has an op- 
portunity to operate However while the 
inteinal pressure is bang built up to a suf 
fldent haght to make the siphonage effecti^'e 
the patient becomes distressed from the ac 
cumulating fluid and gas. The patient, N M 
in Table V, danonstrates this point, plainly 
Suction m this case was appli^ for only jo 
minutes at a time and only when the patient 
became distressed from a sensation of fullness 
or from nausea Siphonage was allowed to 
proceed nninterruptedly the remainder of the 
time The relief cipenenced when suction was 
applied was marked m every instance 
The two cases in which suction was applied 
for 5 nuDUtes after 48 hours of siphonage lUus- 
tmte the fact that siphonage is not effective 
in draining the stomach end duodenum even 
if allowed to continue for a relatively long 
trme. One must conclude, therefore, that the 
upper gastro-mtestinal tract can not be kept 
empty or decompressed by siphonage alone, 
that It affords some relief can not be gainsaid 
but the addition of mild constant water sue 
Uon siphonage renders drainage through the 
duodenal tube much more effident 

KECHAKICAL AKP PHYSICAL PRINCIPLES 
CONCERNED IN DRAINACE SYSTEMS 
Drainage, as it is employed in medicine and 
surgery depends on one or more of the follow 
iDg prinaples (1) capillary attraction, (a) 
contractility of, and compression by musdes 
and other tissues (3) gravitj (4) siphonage, 
and (5) some form of constant suction In 
draining the cavities of the body with the ex 
ccption of the peritoneal cavity, rdiance is 
usiiafly placed on one or more of the 3 last, 
i c., gravity, siphonage, or constant suction 
Fluid wfll always run from a higher level to 
a lower level when gravity is dq>ended upon 
for drainage Therefore it is essential l^t the 
opening through which drainage is expected 
to take place be located m the most dependent 
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positioo possible. A tube nuiy or cuy Dot be 
used to carry off tie fluid or pus from tM« 
opailng Common examples of this ^pe of 
drainage are thoracotomies for drainage of 
empyema cavities and drainage of the bladder 
by a retention catheter If tubes are employed 
in this tj-pe of drainage an additional factor 
may come into play When tubes of large 
calmer are used and the surface tension of the 
fluid to be drained Is small drainage ufuatlv 


occurs by the fluid trickling down 
the tube leaving most of the lumen fiHw 
air If the d^nage tube is of 
caliber or the surface tension of the fliiW|^ 
enough a continuous column of flmdwiii 
maintained m the drainage tube. Tmvl^ 
these conditions exist and 
prevented from entering the area to beoraiB^ 
either around the ootiide of the tube^ 

. I--,! -.j ^ - Ai*giwCl 
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Fig. X. Dniotge at ftocandi by t diK>daD*l totn ACtiog u x with nter taled 

draluge ti U <hftea>iod with both OoM utd fu. Tbt doodcuftl tube bu 

been loteftetl Aikl dphcnuge iovtitsUd. Iq * ctotsA^ ww) tTotsthlei M firdd itod gtA 

rTBmm r wHo to thme lodictted In the dlncmn c wirid e i tUe fluM wUl be upirtted. b) 
Dteieatbo U k«k bloet of the ftokl bu been evecutcd but alpbonege ttoppcd u 
•MQ u gu entered the diiodenl tube, c, Fluid u>d Ku tn ictaniuletlw In the 
Dhtentkm wfll htcieeee astH the p e u wje withm the itceracb U wmdcBt to 
force the gu one o< the dnodeul tnbe cod to n-estahhih comdaoems cehunn of &nid. 


through it, a mild constant negative pressure 
U de^cm^ within the drainage area. The 
degree of this negative pressure depends on 
the height of the column of fluid in the dram 
age tu^ The vertical height of the column 
of fluid fn centimeters is appronmately equal 
to the negative pressure in grams i>er square 
centimeter 

In order to insure the maintenance of a 
conUnuous column of fluid in the drainage 
tube and hence a negative pressure in the 
(framed area the prmaple of water sealed 
dnunage is often applied This consists of 
submergmg the lower end of the drainage tube 
in water Under such arcumstanccs no matter 
what the caliber of the tube or the surface ten 
slon of the fluid the passage of air mto the 
lumen of the tube is preventcsl Such eyt- 
terns ore particulariy adapted for draimng 
cavities or organs where only fluid is present- 
For this reason when it Is used clinically , care 
should be taken to dimlnate the entrance of 
au: around the outside of the tube^ As pre- 
viously explained such sy'stems dc\'elop nega 


tive pressures roughly equivalent to the verti 
cal height of the column of fluid m the drain 
age tube. 

Although In water sealed systems the end of 
the drainage tube is submerged in water 
fluid passing out of the tube meets with no 
resistance since by the action of gravity the 
fluid tends to seek Its own level However if 
gas IS expected to be evacuated through the 
submerg^ tube it must be forced out under a 
positive pressure equal m grams per square 
centimeter to the distance In centiineter* that 
the tube is submerged Instead of creating a 
negative pressure m the dramage area a posi 
tive preasure is created On this account a 
water sealed system of dnunage is 111 adapted 
for the evacuation of both fluid and gas from 
any cavity in which gas may be present m 
quantities of more than a few cubic centi 
metcra at any one time Of course a few bub- 
bles of gas may pass through the tube without 
difficulty because the weight of the fluid col 
umn behind them wfll be suffiaent to furnish 
the pressure necessary for their exit from the 
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Fif 4 ^ttcT taitd Kj pr tpu bfc hhdder <lnliMfe ia • 
cue oi beoJfB bmovofiiiy U tb« prcmue, drtte«ce {• 
eqully eflectfre Wocthef or sot a wAter teeW fTiteia b 
aied ptvrided the dzKtoue tube b Bot of tm (ui« • oUbec. 
If A tnbeof lufecAhbef b ned (be tfold v{D m don tte 
dde of the tulM aDvatoff tix to enter tbi lyr teu end (k- 
enue the effioeacy o< the dreboi;*- 



Fly. i. Water acekd fheliaif ol en cmfTW cxdtr 
TUi me dnineya bu bea txmd fffirirb I 
e branebbi fif^ b oM p c wa it end prariM «fc b 

TcsUcd f iren cntolox tbe dreinaye acit^ eniQ*d tie Mtu 


*uhmerg«d tube. At the tame time howe\*er therefore heevier than the other the preasore 
the negative preasure In the dfalrtige cavity of the atmeephere become# apparefit ® 
udeemred by an equal amount By analog) the ahorter column Thl# column d flro 
therefore water i^ed lyitems are not therefore move# upward to fifl the potatfal 
effident for draining the ttomach or other por Taeoum and the longer colamn moves dom- 
tiona of the gaatroitotinal tract. ward Thn» drainage occun and will ctmiiaw 

Drainage by means of a tube used ai a as long as there is any fluid in the vidnlty « 
siphon is frequently employed clinically the proiiinal end of the a^iboniff t uba A 
espeoally in draining the itomach and upper nerativc preasure then occurs at theproiniol 
gastro-mteftinal tract Many people have end of the tube which equals In 
used this method bdieving that Its action ww square centimeter the difference in bd^t « 
continuous and quite effident Such a con the two water colomni in centimctera u ^ 
teation is untenable dther on theoretical enters the system the ilphotuge 
gremneis or on the basis of clmical experiment Immedlatdy since the difference in hagnt 
as indicated In this paper tho two water columns no longer emstt. « 

The siphon Is merely a means of obviating course, as In the water sealed syst^ a 
the necetijt) of placing the drainage opening bubbles of gas can pas# through the iqihoM^ 
at tho most dependent podtion Its operation tube without stopping Its action but a tot 
depends upon the existence of two >*crtical few cubic centimeters of air or gar snin- 
colomni of fluid of unequal height connected dent to Interrupt Its actioo , 

at the top A flexible tube the distal end of The erperatian of the siphon ooce bav^ 
which Is lower than th^roxlmal end fulfills been stopped its action can be it^ed 
these conditions if it is filled with water The only by the re-establfihmmt of 
two cotomns of water tend to escape thnmgh equal columns of fluid This can ^a^^ 
the ends of the tube and in doing so tend to iJJihed dther by forcing fluid Into ^ 

create a vacuum at the top of the svstem. from dther end or bv 
Both columns of water ha\-e the pressure of dther end and thus replacing ^ ^ 

the atmosphere exerting Itsdf on thdr lower fluid W ater or any fluid with a 
ends, but since one column Is longer and gfavih apprtxichlng that of water J 
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raised by nphonage to a height of approxi 
matdy 32 feet. 

Since gas is present in the stomach m con 
oderable quantities from time to time it can 
be expected to Interfere mth any form of pure 
riphonage drainage which may be InstiUited 
m an attempt to axain or decompress it Once 
stopped, siphonage may be re-established by 
the accumulation of fluid under a relatively 
high positive pressure within the stomach or 
by the momentary application oi suction to 
the distal end of the tube. While time elapses 
before the mtragastne pressure becomes high 
enough for the sqibon to opieratc spionta 
neoujJy, the patient is suffering unnecessary 
distress For efBdent dccomprwslon of a gas 
and fluid containing viscus or cavity such as 
the intestinal canal, the employment of »uc 
tion IS highly essential 

CONCLirSIOKB 

I An Inlying duodenal tube used ns a 
siphon is an inelfiaent means of draining the 
upper gaslro-mtestinai tract 

7 Siphonage action Is highly efllaent in 
continuous drainage of the urinary bladder 
and In empyema and other dosed body cavi 
ties 

3 This difference m the effectiveness of 
siphonage drainage of the gastro-intestinnl 
canal as contrasted with other body cnvitie* 
is dependent up>on the presence of gas In the 
alimentary can^ which enters the siphonage 
system and stojis its action 

4 The cmplovroent of mild continuous 
water suction siphonage renders drainage of 


the upper reaches of the gastro-intcstmal 
canal adequate and effident 
5 The mechanical and physical prmaplc* 
of water scaled and siphon drainage are dis- 
cussed 
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LYilPHATIC PATHOLOGY IN RELATION TO THE ‘TOYIN’ OF BUIiNS 

FREDEiaCE A. FENDER, lU) ’ JlDcam*, Nrw \ tax 
Frw T> if IVfwr Krw Tirt 


A MONO the lesa diitlDguiahed contilbu- 
/ \ tiona to the stud> of anN proWem art 
i- X the negative ' findingi. Tliey cm be 
jaid only to mark the bhnd alJcyi of Inveatira 
tkin and perhapa to aid othen in plotting 
couree* tCTTrtrd more producti\’e endeavota. 

In the reading of two »cholarl> paperi upon 
the pathology incident to extensi%'0 snper 
ficiaJ bunij publUhed now 35 j'can ago by 
Dr Chariet RumcU Bardeen we found what 
appeared to be a fertile field for Inx-estigation 
And though the result of thb ln^'e»t^gation U 
not quite what waa eipectcd, it appeori to 
be definite and Is perhapi worth recording 
along with a brief re\iew of one aspect of the 
question 

Bardeeo empihaiued certain hlctnlitgunl 
changes in the l^Tophatic structures of the 
bod> notably the f^ea l>TQpb glands, and 
lymph foQides of the intestines in necropsies 
upon 5 children who died from exte:^\*e 
superncial burnA Grossly there was noted 
softetung and enlargement of the spleen and 
swelling of the lymph glandi and intestinal 
l>’mph follides. Microscopically examination 
^wed focal d^eneration of the malpcghlan 
corpuades of the ^een and fwdling and 
central necrosii in the germinal centers of the 
IjTnpb foDjdcs. In every instance the oedema 
was most marked at the germinal centers, and 
was associated with certain changes m the 
cefla. The protofdaam often was found to be 
coarse and granular sometimes vacuotated, 
and the nudd in some case* were represented 
by knotted bends of chrotnatim NecroiU 
appearing first at the centers, seemed to 
spread outward from the centers of the folll* 
des toward the penpbery At a later stage the 
dibris was deared away from the foUide 
center leaving flattened endotbdial 
with thin famtly staining nuden It was 
thought that th^ might be the swollen 
endothelial cells of the lymph space*. 

Thi* central necrosis appeared m varying 
degree*. It was present in the tonsils and 


quite marked in the folUdei of the gastro- 
totes final tract Ilie glandular swefEog ns 
thought to be due to swelling of iodkidaa] 
cells. Figure 1 show* reprodoctioeij cf 
photomicrographs appearing in the original 
descriptioo 

Though Bardeen made it dear that proof 
for the following was lacfcmg he invoked the 
morphology of the lymphatic tmh to support 
thi* hypothesis The central artery mrintaf 
into the center of the foUide, gives ofl cap- 
illaries that art coDeded into vrini at tic 
periphery ITie logical route for eacajing 
Llood pfaama is fnam within outward. TV 
implication In the foregoing histdopcal 
picture ia that phama U escaping with more 
than normal rapidity from the radiating 
capillarfe*. The neoosi* about the gtraad 
center aoggests that the lyrophocrtea In da 
region are fint subjected to the infloaia of 
the escaping pfain^ and that deftrucliDfi 
may be doe to a toede substance In the bixa 
plaint Figure a is a schematic prescstaM 
of the circulatory anatisn)' of tl« lympiaw 
unit, u recDnstrucled from the accccnt 01 
Calvert and from Lewis and Stoehr's teiL 

The total pathological picture in the <a*c o 
fatal bumi is rich and ^•a^^ed Qtangesc^ 
be found in the liver kidneys, adrenals, nmgk 
blood brain and meningci, heart and 
Intestinal tract, \\elikotton and 
summarued the chief contribationi 01 tm 
century and the reader is referred to tiot 
artidea. However no observations of aoo|^ 
specific histological nature have tfpo^reo 
since Bardeen pobliibed his findinga. , 

Anyone famlHar with the 
literature on the subfcct of bums 
the numerous attempts, in the 
successful to demoostrate positively * 
to which ma> be attributed the dmieJ 
and death of the patienL The preduedioo^ 
a belief in a toain apparently arise* 
fjtnlrlwn e bewfldenncnt in ^ 

potent factor that cannot resduy f* 
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logued or eatimated, and from the common 
use of the adjective “tone” to desenbe a 
patient m poor condition from an unknown 
cause This situation inadentally u analo- 
gous to that surroundmg high uncomplicated 
htestmal obstruction a very few years ago 

Without mcllning toward any theory of the 
causation of death In bums we felt that Bar 
deen’s findings suggested that a toxm might 
be formed or at least be present m a high 
concentration at the site of these more or less 
specific lesions, Accordmgly, the following 
experimental work was carried out 

yVPT TBTlfFK TAT. WORX 

In 9 experiments grown rabbits were 
anrestheUted with o 5 cubic centimeter of a 
mixture of dial and urethane per kilogram, 
given intrapentoneally Hair was removed 
from one side, from shoulder to rump, by 
shaving or by a banum sulphide dcpilatorv 
That ode was treated with the active elec 
trode of an endotherm machine (see Fig 3) 
Two Were killed by bleeding when 

moribund after 36 hours — rabbits 90 and 91 
The 7 remaining died at intervals of from 12 
to 37 hours the ancesthesia being effective 
throughout 

At autopsy specimens of the spleen small 
and large mtestme, mesenteric lymph nodes, 
brain, and sldn were preserved for eraminn 
lion These tissues, with the exception of the 
brain, were fixed m Zenker’s fluid, Imbedded 
in paraffin and stained with hamatoxylin and 
cosin Portions of the brain were vanoualy 
fixed and stained and changes noted there 
may be made the basis for another report, 

An extract of each ^leen was made and 
Injected intraperitoneally and intravenously 
into other rabbits. This was earned out In 
the following fashion After weighing, the 
ipleen was cut up into small fragments and 
allowed to stand overnight m 5,0 cubic 
centimeters of phj'siologi^ salt solution in 
an ice box The following da> these frag 
ments were ground in a small mortar and 
mixed with enough additional salt solution to 
givx a final preparation in which there were 
100 cubic ccnUmctcra for each gram of 
splemc tissue. This was then filtered through 
cotton the last drops being pressed from the 
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mass through the cotton filter Berkfeld filtra 
tlon then yielded from 8 to 12 cubic cent! 
meters of a dear pink or reddish fluid- In 
defense of the rather large dflution, it may be 
said that the proponents of the toxin theory 
generally are looking for a very potent sub- 
stance, and that if the premise that the toxin 
was present in high concentration in the 
spleen had been correct, this dilution should 
have produced some effect 

After the takmg of cultures, all of which 
failed to show growth these extracts were 
injected intrapentoncally and mtravcnously 
into grown rabbits of known weight. The ex 
tract of each spleen was divided into two 
portions, m the first two expenments the 
Intraperitoneal injection was made first, the 
intravenous 2 hours later In the others the 
iniecUons were made m the same order a few 
minutes apart. From a 5 to 5x1 cubic centi 
meters was given mtrapentoneally and from 
3X) to $jo cubic cenUmeters intravenouslv to 

Oich ftnimal 

In no case were we able to observe the 
slightest effect of any mjection 

A tabular record is submitted in order to 
supply details (Table I) 

In the consideration of the pathological 
changes m the organs of the nmmaU dymg 
after treatment with the endotherm electrode, 
the Stales of the ^leen and Ivmph glands 
seemed mostpertment to this study As has 
been seen (Fig 3), the state of the skin Is 
Indiatin^uiihablc from that produced by a 
superficial bum from whatever agent. 
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la the iplcen and lyroi^ gUnda cedema, 
ccmgestloa acd simH hrfnorrfa&ges were the 
most marked pathok»£jad features la sH 
sediont. Actaal central necroslj of lie 
maJplghian coipusdes and lytophatlc foDide* 
ai evidenced by groM dljorganlaatlon recog 
niaaWe under kw power obset-vatlon waa 
rare If the jHcture Vas brolea up into iu 
component parta, bowerv-er after the fashion 
of ilcCrae (aec below) cbaracterutic changes 
may be said to ha\*c been found in the spleen 
ID ^ instances and in the IjTnph ghinds fa 6 
Beth were involved In the aaine la 6 

cases Thu was true when such criteria were 
selected ai pykoosu of nudd about the 
folhde centers evidence of phagocytods 
hvaline deposits at the centers frtgmentatlon 
of nudd shout the centers facneaae of endo- 
thelial dementJL Two sectlona lllastratlng 
these are shown In Figure 4. 

It seeau fair to condude from the foregoing 
that aqueous crtracta of the spleens of rmb* 
bits made following treatment of the skin b> 
endothermv are not dinlcaBy toilc when 
uijected into other rihblta 

ALUSD OBSEaVATlO'TS ON Ll-UPaATlC 
PATHOLOOt 

Statements appearing in papers on bums 
earlier than those of Bardeen Indkaie that 
\vdsko0 Ponhck,Sdi}erolng(45) andSalvfoU 
seem to have noticed, at least grossly some 
of the lymphaUc tissue chan^ later de 
Bcnbed From tbe lack of proinlaeQce given 
them, however one assumes that the iin 
portance of the changes was not recognixed- 

McCrae In 1901 pidd partlcsdar attention 
to ly mp ha t ic structures in a series of autc^rdes 
upon persons fatally burned Though bo 
found the lymph gUeds and ^een favolsTd 
trequently be considered that the changes 
often fell short of necroali. He dividul 
Bardeen s picture of the characteristic path 
oiogy into several component elements such 
as evidence of degenerttfoo of lympbocjte$ 
fragmentation of cells at the centers phago- 
cytoeis and proliferation of larw endothSiI 
«^ls In cases fa which these i^ght be found 
by hto power obiervatlcai the ap^xarance 
upon W power faspection was not ty^cal of 
central necrosis. 


MeCtae did not believe that n e cro ih ats 
the boric mechanism behind these riueget. 
He preferred to int erpr e t tbe chanjes u es- 
aentlaliy proliferative and affecting the endo- 
theiial cehs of the reticulum and ntpfllinea 
Ihe ocoirrence of shnnar proliferative sethhy 
of these cdls was recalled in the H'iTX ibortly 
after acddenlal death in the lym^ ^aods la 
pcntoolUfi and fa tbe spleen fa niywardltli, 
chronic tubeiculoris and cerebroepma! tootin' 
ptiL He draw* upon italiory’s deacjTpdoo ri 
the proliferative changes fa typhoid ferer for 
IBastnitloa- In this account the processes are 
rtwaed, the necroses bring presumed to ar* 
through bJodtiog of the tJood sfausei of lie 
apleen by proliferation of cndothrihl crib. 

However McCrac s differences with Bar 
decn in regard to lytmihatlc pathokw ia 
burns is liiuted to the Inttrprtiatioo of U» 
picture seen by both- He, also beEerts t 
toiin to be the cause. 

In his cnnsfdcratwo of tbs paCbokiff 


produced b>' burns, Weiakotfan jaacus W 
lymphatic changes among the more o r « 
characteristic Hndfa^ In his cAac rntria^ 
these were rntfoeoted by tndacc of 
of the central follicle ecus, and were uyyt 
to be an early manifesUtioo of tie ma* 
process. Lymphatic changes were not 
uient fa the sp^mais of Robertson sndBo^ 
and were ibought due to hamprrhagK 
farrtfaa by Koiisko W Vogt reguiady^ 
hyaline fa&itratkm of the smaller 
the spleen fa hh preparatkms, bet <5d w 
cottsWerthat true cent™ necrcisis was 

Lymphatic patholo^ of the l/P*, 
by Bardeen fa superfi^ bunts has fateie*t“ 
other obsan«a from time to time 
its occurrence fa other disease sUlcs 
the evidence of a toxin Is nwre conn^ 
very attracAiTC Ifae of collaterai 
an Inferential or speculstive sort » 

offered on the cause of death fa bunts. 

Thus, acanewbat sfajEsr 
produ^ fa 1597 by Simon FterDcr wj th ^ 
and riefa polsonfag 
were present in the draOating bk^ 
suggested th^ a freo ri 

toxic material occurred at j— w- 

otfaera- Pariscandok) dted the 

tween certain effects fa burns and 
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duced by poisons, mentioning venoms as well 
as nan and abnn Weidi and Flexner fotmd 
approximately the same changes as those 
noted in bums in expenment^y produced 
diphtheria (63) and again produced them 
by the injection of the toxalbumin of the 
diphtheria bacillus (64) 

THE TOXDfS or BUUNS 
The cause of early death in uncomplicated su 
pcrficialbumsls ofcoursc,unLnownatpresent 
The sharpest difference of opinion perhaps is 
upon whether a toxin plays a rtle in the fatal 
outcome, and since that question seems pcrti 
nent to this study It will begiven a brief review 
Neglecting entirelj the major question of 
the cause of death mvolving as it does a con 
sideration of 8c\’cral adequate hypotheses not 
related to toxanma, it maj be well to re- 
capitulate briefly some of the substances 
suggested as tone agents This may be 
interesting because of the diversity of opmions 
held from tunc to time and because of a 
general trend toward less specific designations 
It should be stated that in some cases these 
substances ^-cre not definitely identified the 
inratigators simply comparing them with a 
toxin thus ‘ muscann hLc similar to a 
ptomaine, etc 


The toim of bums has appeared to many 
persons m many guises. G^eralJy speaking 
the tone agent has been suppos^ to anse 
from one of tliree sources first, from matenal 
ordinarily excreted which is retained imder 
the ronditions imposed by the bum, second 
from decomposition products of burned tissue 
(induding blood) duwtly, thud from inter 
action between two or more decomposition 
products 

A classificatjon of the tonns based upon 
these supposed sources suggests itself but this 
IS render^ difficult because of the complexity 
of some of the theories, and because more than 
one ongm may be poistulated In explanation 
of an hypothe^ Also instead of aggregatmg 
the hypothetical toxins and their mechanisms 
we have chosen simply to name the sub- 
stances. The list follows 

Ammonia Edenbulzcn, ammonia or urea 
Billroth, a fibrin ferment, FoA, urea, Ponfick, 
hydrocyanic add, Catiano potassium salts, 
Sdijermng (44) ptomaine, Lustgarten Eat 
anitxin, and AjelJo and Paniscandolo, pyTid- 
ne base Ross ' hmnolysins and himo- 
agglutmins " \*on Dietemchs, choline-like 
substance, Kohlrausch, methyl guanidine 
H^c, diamino aads in alkolmc deavage 
products, Eden and Herimann, primary and 
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Ft( i \ icbnmtk p<ututitfaD of tl>* drcvlMorir 
iWooiT of tbe lyngAidi. tmlt RraKatnKtfd ttvta <& 
KTua 1 mDd Stoebr tod coa/ornilaf toLbe tccnuat 

of Cahrert 

tecondiT) proteose* Robert*on and Do)!! 
peptone Olbrycht LoorBanlc Intracellular m* 
tenaJ Turck unapccilied protein dea^'age 
product* PfciHer Fraenka and Snieglcf, 
BrancaU II Seon^ 0 VUMmura, and many 
others unspedfirf tonn Avdakoff Boyer 
and Oianart McCrae Schoi* Vacarresa 
Bardeen \>eukotton Pick, Davidjoo Speesc 
and Bothe Uddenfdd and man) otherv 

\ comparison of dates given In the blbll 
ograph) shovrs that the tendency has been 
lowirrl Iras narrow definition of the toilc 
principle. Today the preponderance of opin 
lOD among thote who consider that toxaemia 
lb responsible for the early dinkaJ manlfeala 
tiODi of citensl>*e bums aeemi to be that the 
toiin b ather the product of protein decom- 
podtion or Is an unknown substance. In an 
effort to confirm thb statement ar>d to define 
modem teaching on the sub}ect we consulted 
twent>-«ix surgery text*, in English, that 
might be expected to consider the question 
There was no mention of touemia in seven 
leaving nineteen that preferred the toxaanU 
btpothcals. Of thcK, SIX Indicated a tonn but 
did not name the agent twelve named protein 
decomposition products. Only one went so 
far as to identify further the toxin calling it a 
proteose. 

We do not believe that all the experimental 
work upon whkh the earlier mvestigators 
based their hypotheses can be critldied Intel 
ligcntly at this time In a few instance* there 
are obvwui weaknesses of method. In other* 
unwarranted condosjons scan to have been 


drawn from the data conected. The protJem 
is one that has not found a ready dear cat 
espcnmental approech, and It may suffice to 
say that In spite of experimentation eaifler 
worker! have fafled to convince skeptical ob- 
servers not only of the rfflc of a partlcnlsr mlh 
stance advanad but of the exhtesce at i 
tonn 

We Would like to mentfcm boweva sesne 
of the very interesting experiments carried on 
more recentl) by sevwl inixstigatoti. 

Wcidenfcld Introduced icaJdrf skin Into 
homologous animals subcutaneoual) and lu- 
traperitoncally and was able to product 
death when a certain dosage by wnghl, 
waa reached Furthermore he was able to 
establish a direct proportion between the 
amount of skin Introdurod and the speed with 
which death ensued The lethal tfect wtj 
negated by thorough washing of the ikin, snd 
b) long continued boiling 

Tur^ grcFund chaned twue In a 
e.Ttracfed it with water and injected 
amounts of this ‘ aolutloD of tissue aih udo 
homologous animals IntraverKaaJj In U 
animals symptom* appeared In 30 minutes 01 

less and7ofth»ediedinfroaiomlnotesto 

I a houTv , ^ 

In regard to the work of these two 
gators one can only lay that the 
between the experimental condfrioos and t« 
dlnlcal litaaUon In the case of the bumm^ 
mal or patient doe* not leem entirely 
Underhfil Kapsinow and Fhk have ihowK 
that absorptitm is \TTy *low and limited ^ 
deed from severely burned art** ol ikm 15^ 
IlislologlcBl preparation* of se\'aTly 
tkio sb^ veaseU that can hardly be 

to function Wc bebeve that eid^cW ^ 

Turck have shmen Interesting 

but It may not be Justifiable to « od^ 

these are duplicated In the 

Also the wide variation In effects of the 

dosages of Turck • preporation scotB 

mand lotne explanation ^ ^ 

Eduard Vogt found that 
the burned tissue* of animals caused 
dpient animals to suffer as 
bum Animal* Jolrved m «kin-m^e ^ 
tranipentoneal parabiosis boA 
lethJb^ affected one of them H 
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cariy separation seemed to protect the im 
burned partner m parabiosia to some extent 
Little objection has been offered to the ex 
penmental methods of Vogt and mdeed our 
cntiasm is concerned more with his condu 
sons tb]<n with his experimental work. To be 
sure the control element is lacking and it not 
infrequently happens that intestinal pathol 
ogy accounts for death m animals m trans- 
pentoneal parabiosis However the wide 
vanatlon m time between operations and ex 
penmental work should rule out this possi 
bflit> unless there were unrecorded deaths m 
those intervals As to conclusions, Vogt and 
many others whose experiments have been 
similar, bcheved he had proved more than he 
actually had and subskjuent wntera have 
daimed more for him than he himself claimed 
Vogt assumed simply that there was a trans- 
fer of the questioned bum toxins from one 
animal to the other and that this was more 
marked in the case of the transpentoneal 
parabiosis than in the skin musde type In 
regard to the division expenments he stated 
that the effect of separation after 24 hours of 
the transperitoneal union was not more effec 
tive m saving the life of the unbumed partner 
than separation after 4 days of the skm musde 
parabiosis 

In this and other similar expenments it 
would be more accurate to state that in the 
secondary animal a condition leading to 
death was produced or simply that ‘ the 
animal died ’ Evidence of a toxm is lacking 
Robertson and Boyd made extracts of the 
burned skin of anlmoLs and were able to pro- 
duce b} intraperitoneal injection mto other 
animals appropriate 8 >’raptom 3 and death 
Thar examination of the extracts led them to 
behe\’e the> were dealing eacntiaHy with 
pnmar} and secondarj proteoses 
The work of Roberson and Boyd has been 
repeated in a \’ery painstakmg fashion by 
Underhill and Kajwinow (54) who foiled en 
tirel) to confirm It Apparently alcohol used 
in preparing the extracts was responsible for 
a large part of the effects produced 
Vacarrezzo, whose work appears to be more 
Widely quoted than read, used a s’ascular 
parabiosis In his expenments He anaslo- 
HKised the femoral artery and \'cm of one dog 



Fl^ j Low powtr photoralcrogrtpli of typical iectioQ 
of aua (nbbU m) Cirapletc da&uctkin exteoda into the 
•abojtuiecrtu twm. 


‘ A ’ With the common carotid artery and 
jugular vem of another dog ' B — artery to 
artery and vcm to vein When the leg of “ A 
thus largely isolated from the vascular system 
of the aairnal was burned, dog ‘ B died 
whfle ‘ A lived 

\acarTCzzas arterial and venous anasto- 
moses became thrombosed within a few 
hours presumably in advance of the death 
of dog B which occurred In five and eight 
hours m the two expenments The difficulty 
of carrying out successful anastomoses of this 
sort particularly where long immobilization 
IS required makes control expenments abso- 
lutely essential Agam no necropsies are 
recorded and the assumption is that a more 
obvious cause of death m dog B ’ would 
have been overlooked Finally Guptfll and 
the author (work unpublished) have repeated 
Vacarrezza 5 expenments without confirming 
his findmgs. 

COintENT 

Returning for a moment to the question 
of lymphatic pathology it appears to have 
been demonstrated that somewhat similar 
changes appear in the ^letn and lymph 
glands m three ty'pes of disuse bums certain 
Intoxications and acute infections Two 
oucstions seem strongly suggested first, are 
these pathological chMges related, that is, do 
they represent different degr ees or phases of 
one basic process? second if so is there an 
etiological factor or are there etiological fac 
tors common to all^ 
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experimentally poisoned animals oil showed an 
dcvation in temperature. 

Dehydration suggests itself as a cxnnmon 
factor as do man> of the physical changes In 
the circulating blood The common factor 
ma> He m some totally unsuspected mecha 
nism or there may be none. In anj case, it 
seems fair to hazard the opimon that the 
demonstration ol a connecting UnV between 
bums certain btoncatlons and acute infcc 
lions might lead to a greater knowledge of 
them all Photomicrographs arc included 


(Fig 4) of sections of spleen and mesenteric 
lymph nodes from patients who died of ultra 
^let hght bum, scarlet fever, and diphtheria. 
All show the changes noted above to a greater 
or leas cxtenL 

In regard to the review of work upon tonns, 
contradictory reports appear, of course many 
exten5i\*e experimental study In the search 
for a tonn associated with bums, differences 
of opinion seem traceable to three factors the 
lack of a pathognomonic dmical picture, the 
lack of a pathc^^omonlc pathology, the Ice 
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way afTordtd by tbe»e tPi-o for unwarranted 
concluaions—and someUmes pore ipecalatwn 
-from eiperimental results ‘ 

C 0 NCLUS 10 H 8 

I In the \*mne<l pathological picture pro- 
duced by superficial bumi, lesions m the 
spleen and Ijmph giandi seem somewhat more 
specific thwn others, and the hypothesis has 
arisen that a potent toxin acta at these sites. 

3 Aqueous extracts of the si^eeDs of rab- 
bits treated bj an endotherm ap^iaratus 
foiled of tone effect when Injected into other 
rabbits. 

3 A toim has not been demonstnited to 
the satisfaction of all in burns and the theory 
of causation of death by a toxin cannot be said 
to rest upon adequate eiperimentsJ work at 
present 
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C/ESAREAN SECTION AT THE BOSTON LYING-IN HOSPITAI 
I^CIDENCK, Indications, Maternax, and Eetax Mobiauty 1894 to 1931 
jTJDSON A- siirrn, m j> bo«tom 


T he group of cases studied here consists 
of all the abdominal cmsarcan sections 
performed at the Boston Lymg in Hos- 
pital pnor to January i 1932 except 69 cases 
which were done dc^tely before the age of 
viabDity for therapeutic abortion There ate 
I 556 cases of which 913 were primary ctcsa 
rcan sections and 643 were repeat cscsarcan 
sections TEc primary csesarcan sections are 
grouped according to the chief mdication as 
follows 

1 Disproportion or cervical dystoaa, 527 
cases 

a Heart disease 93 cases- 
3 ToTrmm with or without convulsions or 
chronic nephritis, 73 cases 
4 Premature separation of the placenta 
76 cases. 

5 Placenta previa, 44 cases 
6 Miscellaneous indications, 98 cases 
These groups are not mutually exclusive but 
such overlapping as occurs is noted and the 
groups arc defined In detail bdow 

paniABV c,£aAaEAN sections 
1 Dtiproporiion or cervtcel dyttocm This 
group IS composed of 527 patients who had 
\'eft« presentations and no serious compUca 
tions (4 had \Tty mfld toxtBnua, 2 had mitral 
stenosis without failure and i had both a mfld 
toxrmua and mitral stenosis without foflure. 
No deaths occurred among these 7 patients) 
An accurate separation of these patients mto 
those who actually had disproportion and 
those who did not fs impossible from a study 
of the records. They were all subjected to 
casarenn section for the purpose of a\*oidlng 
the nsl. of a protracted labor or a difficult pel 
\icdcli\er} and therefore, represent a definite 
tjpe of caaarcan section from the standpoint 
of indication and also of nsk 

In the course of 36 >cars there ha\c been 
rather marked changes m the mmdence of this 
Ijpc of the primarj caaartan. In the manage- 


ment of these cases and in the mortahtj 
changes which are shown in Tabic I 

It wiU be noted that m recent years about 
the same proportion as formerly are done with 
out any test of labor but the average test of 
laboT IS much longer and a c®sareao. section 
after rupture of the membranes Is now re 
garded with comparative equanimity 

The causes of maternal death m this group 
were sepsis 13, pulmonary embolus 2, 
bronchopneumonia, a, mtcstinal obstruction 
1, endocarditis, cerebral embolus i In the 
322 cases (1916^1931) there was but 1 
death from sepsis 

Of the 527 infants 7 were stlllbom (i 3 per 
cent) and 17 died (3 2 per cent) Neariv all of 
the stillbirths occurred after long labors with 
no other apparent cause (There were few 
autopsies) Lest this be thou^t a point 
agai^ prolonging the test of labor, it must be 
noted that smee 1912 (le. In the last 404 
cases) there were but two stillbirths both In 
cases sent in as cmeigenae* in which forceps 
delivery had been attempted Of the neonatal 
deaths 5 were due to congenital abnormalities. 
Of the 13 others 4 only could possibly h5\’e 
been associated with labor i, in 1910, due to 
' intracranfal hemorrhage*^ ^ter 4 hours of 
labor, I, in 1913 due to ' asphyxia ’ after 46 
hours of labor, i In 1914 due to “asphyxia” 
after 18 hours of labor, and i m 1918 due to 
‘ mtracranial hgmonhage” after 16 hours of 
labor In. none of these 4 infants was autopsv 
done. In the past 8 years during which the 
length of the test of labor in these cases was 
markedly mereased, there have been no neo- 
natal deaths attnbutable to prolonged labor 
A complete discussion of the rdatlon of neo- 
natal mortality and itillbirths to the length 
of the test of labor should of course, mdude 
a studj of fetal results in borderline cases sub- 
jected to a test of labor and dehvered through 
the pelvis We have however at this time 
no data for such a stud> 
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2 Uenri dUtcse TTiere are 95 ca*« In 
vhidi heart dheue wu the coo^Icuoui In 
dicabon for ceuxean teetko Five of these 
patieou possibly had dliproportion and 3 bad 
mild or moderate toiMiia. There were 7 
deaths There are In additKa 18 patients with 
heart diaeaae grouped under other headings as 
follows duproportwo or d^itoos 3 lepara 
tion of the placenta 2 toiannia or neptotis 
2 repeat cmrean sections 1 1 One of these 
i3 patients a chronic nephndc died of pelvic 
peritonitis and pennephrK abscess. Thus the 
mortality would remain practically the same 
(7 per cent) were these patients included In thu 
group Of the 9S cases, 44 had DO heart faflure 
at an) tune. Of these 44 i died of sepsts. 
Slightlj more than half of them were mol 
tipars: and all the multlpar® were sterfliied 
In these cases the opportunity to resect the 
tubes teems to have been the pnnapaJ rcoaon 
for the cirsarean section 
Of the 95 cases 51 nther had or had had 
dehmte signs of henrt faHare or seemed to be 
on the verge of faflure. Six of these died 4 of 
heart faflure 1 of sepsis. About 60 per cent of 
these patients were multiparr and to per cent 
of them were sterilized Labor is not an Itnpor 
taut (actor in the patients with faflure. Only 
one-qaartcr of th^ had any labor at all and 
those had an average of 8 hours. Onljoneof 
the fatal cases bad had anv labor (5 hours) 


The proportion of Class i esrdiaa deihered 
by aesarean section has deertased maitedly 
From 1920 to 1933 48 per cent of them were 
so ddlvcred from 1934 to 1937 30 per cent 
and from 1938 to 1931 only i3 per cent 
There are two factors In this deerrese. for 
one thing there has been In recent years lot 
tendency to resort to crurean secticn for pa 
dents who have had no sign of heart ftlhire 
and for another becanse fmprovement fo 
the prenatal care of our cardiacs, fewer of 
them have heart faflure. 

In the group without faflure there were 45 
babies of whom none were stfllboni, and * 
died of prejuaturity In the group with faflure 
there were 53 babies (one case of twins) One 
was stlllboni and n far per cent) icd of 
prematunty 

3 EdoMbsia toncmt* mJkeai (irmlnttu 
cJiroHtc ntpmitt 

a. Bdamptia There were 10 cases of sntc 
partom edampda delivered by cesarean tec 
tioa. Two of these had pranaturc leparstJflD 
oJ the placenta and arc Included fa that gnwp 
(both died) Of the 8 other cases, * had 
marked disproportion i was indoetd by rup- 
ture of the membraaea but made no progtati 
and I was admitted moribuDd and wis de 
lixTred by cesarean section for the sake of the 
hebr which larvived- Of the 8 patieuU, 4 
died — 3 of cdampaia 1 on the sutcenth diy 
of pueumonia and empvema. Of the 8 fafiati, 

1 was stflibom and 1 (weight 3 pounds, 10 
ounces) died on third day fa a coovulnoa. 

b Tfixtemia \cilhoiit ftjftwWwJ Theie 
were 53 patients with severe bypeftecdoo 
aJbunununa, but without conWnciM evKK ig 
of chronic nephritis, who were deUvoed^^ 
primary cesarean section. Five ^ 
probably had some degree of diswoporOT * 
nad mitral stenosis without faflure. Tir^ 
fourths of them were pnmipaie. Siioolyh* 
started fa labor (average 8 bouia) 

UenU died i of Intestinal obstruct^ i « 
broncbopoeumonla and uremfai ^ 

postpartum eclampsia. In the group of rtfw 
sections are s patlenta with *evere, w 
atdy severe, trartnia. None of th^_a^ 
Incluilon of these cases makes the 

for oemrean flection fa toiamdc caio 

plicated by convulalonj or separation oi 
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pUccnta about 5 per cent (3 deaths In 57 
cases) The toitetmc patients with separatton 
of the placenta, are considered In ^e nett 
group Scattered throu^ the other groups 
are ai cases with very mild symptoms of 
toxsemia, among which there were no deaths. 
Of the S3 babiea (i case of twins), 1 was still 
bom and 4 (8 per cent) died of prematurity 
c, ChrvrM nepkntis There are 13 cases 
with 2 deaths, i from urrama, 1 from pelvic 
pentomtis, pcnncphric abscess and unenua. 
In one of the fatal cases there was rheumatic 
heart disease Ten of the patients were 
multipanc Eleven were sterflixcd One pa 
tient only was m labor, for i hour The pte 
dominating motive m delivering these pa 
ticnU by casarean section seems to have 
the desi^ to itcnhae the patient and to give 
the pranature Infants a better chance of sur 
vivah As a matter of fact 8 of the 13 babies 
died ot prematuritv There were no stQl 
births 

4. Pnmaiure stpuraiicn of the plactnia 
There are 76 cases of primary cffisarean section 
for premature separation of the placenta and 
2 cases of repeat cscsarean section m which 
separation had begun Of the 78 cases 42 had 
hypertension and albuminuria. Smce thu 
group of 42 patients shows a mortality of »t 
per cent (9 deaths) they axe reported in some 
detaiL Roughly one third were pnmiparae 
Two patients had convulsions antepartum 
and toth died Thirty-six patients were 
deliirred by the dassical operation with 6 
deaths, 2 by the Kerr operation with i death 
(m this case hysterectomy was done 7 hours 
^ter delivery) , and in 4 cases the Porro opera 
lion was done with 2 deaths. Thirty nine 
were done under mtrous oxide gas oxygen 
ether anasthesia with 8 deaths, 3 under local 
anaathesia with no deaths, i under spinal 
anesthesia with i death. Three fatal cases 
and 3 recovered cases were trantiused at the 
time of operation One fatal case was trans- 
fused on the seventh daj and i recovered case 
on the twentj -eighth day The essential facts 
in the 9 fatal cases are bneflj as follows 

1 lx panu NephrilU. OUpiri*. WedooKveoth 
dxy in urrmii, \o tulopsy 

* lT*pata, Touemit iritho^it convulrionx, XHed 
wddenij 7 ho«ri*ftcroperition without evidcaceof 


hemotthtge. Partial autopsy abowed hrmorrbaga 
in liver and severe nephio^ 

3 U-para. ConvuliloM OUguiia, Died on 
Mvt&th day In coma. 

4. i-para Totmiia without convulsloia. Died 
on dtthth day of peritonltii Autopsy 

5, i para. Convultioua. Died 4 hour* after opera 
tion mtbout evidence of haemorrhage. Autopsy 
thowedhvet neoosU. 

6 V para, Toittnia without convulsion*. Died 
in 36 hours, anunc, twitching apparently on verge 
of convulsions No auloptr 

7 hl'para. Togemia without convuislopt, Sup- 
pita^oD oJ urine- Died 3 boon atter ditrical opera 
tion. No autopav Dtignosb ibock. No external 
hsmonhage. 

ft. ifljpara. Toxemia without couvulilcm*, Oli 
gurbu iMed on sixth day Sepsis and unemla. 
Autopsy 

9 T para. Toxemia without convulsions, Lapa 
rotomy 7 hour* after dellvtry because of suspected 
Internal hemorrhage whhdi wa* not found. Uterus 
tenured although there had been little external 
Uceding postpartum. Died on third day Autopsy 
showed acute hepatitis and pregnancy nephrosis. 

There arc three noteworthy facts about this 
small group of paUents. They have an ex 
tremely high mortality, hystweetomy is in 
frequent ^though the o pp ort u nity horded 
of removing the uterus ^ often been od 
vanced as an argument for dehvenng this type 
of case by cesarean section, there axe no 
deaths deariy due to lucmorrhage There 
would seem to be a reasonable doubt as to 
whether cesa r ean section. Is the best method 
of ddivering these patients. 

Of the 3b patients without evidence of 
toxff mia or nephritis, 3 died i of haanorrhage 
and shock, i as a result of a severe reaction to 
transfusion and 1 of sepUcffnua Two of the 
patients had rheumatic heart disease without 
f^ore and both survived- There were 35 
classical operations and 1 Porto Nitrous 
otide gas-oxygen ether apfcsthesia was used 
In 33 cases, load anaesthesia m 2, and spinal 
anmsthesia m i All deaths occurred after 
dass i cal operations under gener^ anscsthewa. 

In the toxic group, 76 per cent of the babies 
and fn the non toxic group 46 per cent of the 
babiea were lost b<^use of non viability 
stiUbirth, or death from prematuritv 

^ Flacenia prtrvta There arc 44 cases of 
primaiy section for placenta prama and 3 
cases with placenta pncN'ia In the group of 
repeat sections. Of the 47 patients 4 (9 pet 
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cent) died ’ndi figure i» no true Indication of 
the mortality to be expected In the treatment 
of plactuta prarm araaitan lection be- 
cause the group la so small and 3 of the deaths 
arc due to causes which would, or should 
occur but rarely One patient rras mor&und 
from haniorrhage when admitted i (facd of 
hffmorrhagc, having Ucd excessively between 
the tlmg of examination for diagnom and the 
time when preparations for operation were 
completed and i ciied 0/ peritonitis and ob- 
struction a* a result ol a sponge left lit the 
abdomen The other patient died of sepsis. 
The trend In this clinic U distinctly in favor of 
ctesarean section for placenta pncvls, com 
plete or partial, when the child is probably 
viable. Previous to iqjS only an occasion^ 
case was delivered b> section whOe In the 4 
years, 193S-1931 58 per cent of aD the prtevia 
cases were delivered by cesarean section 

Of the 47 babies— I was non viable s were 
ttillbom and ii died — r of meningitis i of 
cerebral hemorrhage t of celialltls of face 
and 8 of prematurity Of tbe 41 bahies weigh- 
ing 4 pounds or more 9 (jj per cent) were 
lost 

6 hlisutlasnui tHdicaUetu This group Is 
composed of 98 cases of primary caaorean 
section which do not fit Into any of the other 
groups of primary section In 16 cases some 
degree of m^roportion was probably a factor 
There were 5 deaths, 4 from sepsu i from 
shock and bamonhage. The indKations were 
os follows previous gynecological repairs or 
vaginal scars t; cases (i death) brecdi or 
transverse presentations 31 cases (i death) 
dystooa because 0/ peMc (ovarian 

cysts, fibroids, prolapsed kidney) j6 cases 
(r death) to Insure a living chfld because of 
age or previous IncipUcable stillbirths, 11 
cases pulmonary Uibcrcnloiis 4 con 

traction ring 4 cases previous myomectomy 
3 cases m'dids, 3 cases and i cose each for 
the following Indications — mistaken diagnosis 
of cancer of cervix patient djing of ca ncer of 
brea^ exophthalmic goiter diabetes double 
rervdx and vagina p^oratJon of lower s^ 
ment by examining finger fetal diitrea 
early In labor multiple fibroid imbecility 
(i death from shock and hamiorrhago) car 
dooma of ovary (i death) In one case no 


Indication is to be found in the record. 
Three of these patients bad mild tnyrmta ud 
s bad mitnl stenosis without laOuie. 

Of the 99 babies (i set of twins) 3 were 
itfllboro and 3 died (i of etyiipdss, 1 of 
hydrocephalos and i of broachopatenmoius) 


axnAT CXSA31ZA5S 

In the following discoislon It must be bonie 
in mind that the term cases "refers to cti* 
rean sectioni and not to patients. 'There are 
643 cases of repeat caaarean section whkh 
were performed on 446 patients with 33 deaths, 
a case nsortallty of 3.4 per cent 

In 475 cases the inefleatioo for the primary 
section u known Nearly 80 per cent of these 
475 cases followed primary sedlcmi for di^ao- 
portfon or cervlou dyitoda. At the present 
time this ratio Is about 50 per cent due to the 
increase In the number 0/ primary ctrs a r es n 
sections lor other condlUona than xm etanpU - 
ctttcd di^rcportlon and cerx-Kkl d>'stoaa. 

In 35 0/ the repeat wctioni that were 
ad^tlow bdicadoni u loDom hi 5 asei 
moderate or severe tccurmia in 5 cases mSd 
tomrmla In 3 cases placenta prsem in » 
case* heart disease in r case partial srpars 
lion of the placenta and toxaffia in 1 
partial separation of the placenta witboot 
toxnnnia and In 3 cases rupture of the ntenn 
Tbe only denth amoog these 34 cases occumo 
In I case of placenta prarvia. 

The naorUlltv of repeat sections his pot 
diminished and in recent yean has beta 
higher than the mortality of primary casareM 
section for uncomplkaled dnpreportke 
cervical dystoda. For the first »* 
was a per cent (a deaths In 84 cases) w w 
next 8 yean 4 per cent (lo in ifir). tod ro^ 
last 8 yean 3 per cent (10 la 19?) ^ 
above, there were 35 cases with compO®*®* 
but these do not account for the hl*» 
tallty iince death occurred in . 

vaginal eiaminatfons, labor and rnpttjre 
the memhranea are important 
mortality the repeat sections are s 
group since in the past 16 yean Cs59 . , 
Sily about I per cent have 
vamnaDy about 65 per cent have oea 
b^re onset of labor and the 
average 6 honn after about 90 
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teen done bdore niptuit oi the membranei 
and the other 10 per cent on the avertBC 6 
boura after What the factors may be which 
make repeat section a greater risk than pn 
mary section for imcompUcated disproportion 
or cervical dystoaa it ia difhoilt to say The 
cause* of death m this group were sepsis 7, 
shock and hieinorrhagc, 7 , lobar pneumonia, 
4, bronchopneumonia, 2, mtestinal obstruc 
tion I, acute dilatation of heart and pul 
monary otdema, 1 It will be noted that 
shock and homorrfaage, which do not appear 
among the causes of death m group i 01 the 
primary sections are a conspicuous cause of 
death in this group of repeat sections. 

Of the 649^anta (6 cases of twins), 7 were 
itiUlxim, I I per cent, 28 Infanta, 4.3 per 
cent, died — ii of prematurity, 3 of congen i t a l 
anomalies i of syphilis, i ot InlraciBnlal 
harmorrhage i of hicmonhaglc disease, and 1 1 
of obscure causes In most cases considered as 
status lymphaticus, 

inadtnee of coiortan iedi^ The Inadencc 
0! cffsarean section has been computed for the 
6 year penod 1894 to 1899 and for each 
sucaedmg 4 year penod The results are 
shown graphicadly In Figure 1 The basis of 
the computation is the total number ol 
dellvencs in the hospital and the out patient 
department and the results shown by the 
heights of the vanous columns are expressed m 
cairtarean sections per thousand ddivcrlcs. 
The numbers above each represent the num 
ber of deliveries for the penod The black 
areas represent the Inadencc of primary 
casarcan for uncomplicated disproportion or 
cervical dystoaa (group the cross hatched 
areas r e pr esen t the Inadencc of primary 
acsorean for aH other Indications, the white 
areas represent the inddence of repeat 
caesarean sectloiL 

The rapid and marked increase in the total 
inddence of cesarean section and the part 
pla>ed by repeat section m this Increase are 
apparent As a matter of fact, the total 
inadencc would ha\e decreased considerably 
m the pa&t 13 years were it not for the fart 
that on Increasing number of repeat sections 
ha\*e been done on patients who had had 
prcMous sections done dsewbere. In the last 
8 } cars such cases account for 50 per cent of 
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the repeat sections. On the other hand, in 
recent years a smaUer proportion than for 
merly oi the patients on whom we did primary 
cesarean sections have returned to us for sub- 
sequent ddivenei. On the whole, therefore, 
the total inddence is not as useful as the 
madence of primary section In showing the 
trend m the use ot the operaUou Figure 1 
shows that for 16 years the madence of 
primary section has remained dose to 16 per 
thousand owing to the Increasing use of the 
operation for mdications other tha^ digiro- 
portion or cervical dystoaa. 

The significance of the black areas of Figure 
I is obvious when the type of case represented 
here is recalled They show the Inadencc of 
the sections for which there was no indication 
whatever except actual cephalopdvic dispro- 
portion, or siispected or alleged dispropor 
lion, or the fear of protracted labor It is not 
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reasoomhle to tappote that the loddence of 
actual dispropomoQ in the diolc popolatioa 
would give a curve Ute'Hhii, Therefore, we 
attribute the marked decrease In this tyjiM of 
ocsarean to greater dlscrlnilnation the 
tdedioD of cases for section* In recent years 
this selectioD has been accomplished mainly 
by the in gearing use b doubtful cases of a 
thorough test of labor e\*en after rupture of 
the mmbranes. There is as yet no evidence 
of an advene effect on the mortality 

MariaUiy The mortaht> rates for each of 
the groups have bcoi stated. Most of these 
groups are bo small that the rates have little 
significance by themsdi'es. There are, how 
ever some general conclusions In rcOTjd to 
the mortality of crcsarean section which are 
valid 

The mortality of the whole ^up of i 556 
cases is 4.0 per cent Invesdga^n shows tMt 
the general mortality has changed but UtUe In 
the course of years. In the first 318 cases 
(1&94-191O It was 6 I per cent In the next 
SJ9 cases (1916-19J3) It was 4*3 per cent In 
the last 6 ^ cases (i9}4--t93t) It was 4.5 
per cent The mortalltv has remained at 
high fifore because of the increased use of the 
operatloo In oocdlticms which mahe the 
patients bad rurgicml inks, as Is shown by 
considering the last 699 cases. Of these, 44S 
were other repeat secbons or were primary 
sections for uncomplicated disproportion or 
cervical dystoda. These had a mor 
tallty of 2 a per cent The other t<i cases of 
primary section showed a mortality of 8.8 
percent Thus there Is no point In compotmg 
the mortality of cmarean section In generaL 
For the same reason there is little point In 
directing attention to the relativdy Wgh pro- 
portion of maternal deaths which foU^ 
cesarean section a fact whldi simply Indicates 
how extensively caesarean section b used for 
delfvgmg patients who are gravdy HI with 
heart disease, kldn^ pre-edamptic 

toxemia, or othg duMase. Cesarean section 
may or may not be the best way of delivering 
such parients but it will inevitably show a 
higher mortality in these cases. 

Primary cesarean seetkiQ cm healthy pa 
dents now has a mortality in the ndghtw 
hood of I per cent It should alwa>-s be 


remesnbered however, that i per cent Is a high 
mortality compared to the nsk of easy pdric 
ddlvery in slinilariy healthy womoi. 
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From 18^ to 193 1 indusive, : 556 cesaitan 
sections were done at the Boston Lyingii 
Hospital, with a mortailt) of 4.9 per'^ceat 
Of these, 913 were primary cesareans. Of til 
the jmmary sections 58 per cent, 537 were 
done for dlsproporbon or cerviol djitodi 
without other indicatloas or fompticatioes. 
At the present time onl> about one third of 
the primary sectionj are for this Indfcatlon. 
Of the othCT primary sections 95 were done 
chiefly for heart disease, 73 for to.rrmta at 
nephritis, 76 for prematxire separation of the 
placenta (lodnding some toxic cases) 44 for 
placenta prarvia, and 98 for a variety of mh- 
ceflaneous Indicationi. The use of ersarean 
section for car^c patknts who ha\T not had 
heart faHore and Mve no other Indicalioo 
has diminished The use of the cssaitin 
section for placenta pnrvia has loCTcased. 
The inddence of primai> casarean sedloQ for 
dfiiproportJon or cervical dystocia has ^ 
creased frotn a peak of la per th^isaad de- 
Uvenes 15 years ago to a lero of 5 pcs 
•and ddlNwes during the past 4 
ruling a much more conservative sttitw 
toward this type of esesarenn lectioo. T* 
total bddence of cesarean s ect ion has bceo 
dose to 30 per thousand deliveries for m 


years. 

About one-half of the cesarean scdioo* 
now arc repeat sections. Altbou gh^fe^ 
r ^*; irwin te^ions arc done now for luiperi 
dl^jroporlbn the inddence of 
tion remains at about 16 per thousand b«aDK 
of the extenalon of the bdkatfons for 
section. The mortality of primary 
uncomplicated diiproportbn orcervicri 
todaU now about I per cent- Themoi^ 
ot repeat cesarean seetko is •1’^ P 
per cent- That the mortality b 8“"^ 
DOW about 4-s per cent U due mairiy 
high death rate b primary scctioo ^ 
with impaired cardiac or roiil fimcti« 
Infant mortality varies accordliig 
considered. Foflowbg primarT 
disproportion It has been about s 
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thf part i6 yean, about half the deaths bring 
due to cong^tal anomalies In the group of 
repeat sections during the same period it has 
been nearly 4 per cent, the increase being due 
mainly to the larger number of premature 
infanta delivered by repeat cesarean section 


In the groups of toiffimic, nephritic, and 
cardiac patients there is a high neonatal 
death rate due to prematurity, whidi raises 
some doubt as to whether aeaarean section is 
any better •than pelvic delivery for these 
premature infants 


GYNECOLOGICAL ASPECTS OF THE ETIOLOGY AND TREATMENT 
OF CHRONIC MASTITIS 

HOW ARB C. TAYLOR, Ja, Nrw Year 
7m tb« U«nari>l Rg^i>at Mc« Yodi 


T he painful, diffusely swollen or nodu 
lar breast is one of a wide variety of con 
ditiona Triilch now pass under the name 
of chronic mastitis. This special form of 
breast disease Is apparently very common, for 
wfth a few excrations the 10a cases of this 
report were admitted to the Breast dime of 
the Alemonal Hospital within a penod of only 
a years, 

^ CLINICAL ASPECW 

\Mth the present concentration of interest 
upon the aiaimscnbed lump and its relation 
to cancer, there has been a n<^ect of the dif 
fuse non-ffurgical forms of chronic mastitis 
with thdi mtercstuiB symptomatology which 
is often suggestive of an underiying consUtu 
tional disorder These aspects appear to have 
been formerly better understood, as is mdl 
cated by Astiey Cooper^s descnption of ‘ the 
irritable tumors of ^e breast,” In which he 
noted particularly the intermittent radlatmg 
character of the pain, Its exacerhation before 
the menstrual penod, and Its special frequency 
In \*oung women of exatable temperament 
and abnormal menstrual function Study of 
the histories of the present cases shows the 
accurac) of these observations 
The painful breast is a disorder of relativclj 
•oung women and its age mddence definitely 
ower than that of the circumscribed forms of 
chronic mastitis (Table I) 

The proportion of mimed patients is that 
to be expected m women of such ages but the 
frequenc} of sterile mamage is a little high 
(Table II) 


The presence of pam of more or less seventy 
was the basia for the selection of these pa 
tients, for although In all but five abnormal! 
tics m consistence were thought to be present, 
the normal breast is too variable a structure 
for a dependable diagnosis to be made upon 
what appear to be minor degrees of increased 
nodulanty This pam was, as a rule, bilateral 
and charactensticaDy intermittent, appear 
mg a variable number of days before each 
menstrual period and improving rapidly after 
the onset of bleeding Particularly In the 
older women, however, frequent exceptions to 
this rule occurred and the pain was sometimes 
largriyunilaleral and nearly constant, Radia 
tion of the pain to points outside of the breast, 
such as arm, sboulder and chest wall was pres- 
ent in about a fifth of the cases (Table ITT ) 

Beside this cardinal symptom, the follow 
Ing miscellaneous complaints were also noted 
temporary but marked premenstrual swelling 
m 31 and a constant oilargement of one or 
both breasts m 14 cases, the Intermittent 
appearance of a premenstrual lump in 7 and 
the presence of a constant lump m ii cases, 
secretion from the nipple in 8 and bleedmg 
m I case. 

The physical charactensbes of the breast tis- 
sue vaned from a pracbcally normal consist 
cnce to a nodulanty so definite as to reqmre 
consideration of surgical cxasion In the great 
majority howe\*er, the breast was regarded 
as moderately abnormal due to the presence 
of diffusely scattered nodules or of tones par 
tlcularly m the outer quadrant where {ainll> 
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TABLa I —AGE DJODENCE 

Ml* 

K U«> 

41 tan 

TW>1 


TABLE IV — CTW81STENCE OT BJOATr TlSSJjt 


TABLE V — TTP* OT PUCVIOCS TaZATltEHT 


TABLE U —UASJTAL BIATBS AND TOtTUXTY 



TiUl 


TABLE HL — CHABACTETISTICt OT BREAET PAIN 



outlined nmies could be diitingulibed from 
the Kifter rcmAindcr of the breait (Table IV) 
UTttn enminatfoa was made duitog the 
time of tire exacerbation of lymptoon, the 
breait vas often found to have a tense, tirol 
len appearance not Hi— ^mn.r fn ^m that of 
early pr egn a n cy and tenderness was often 
pronounced No tue or shape of breast a{>> 
peared espedaU> predisposed to the disose. 
A marked asymmetry <iften of recent ortam 
however was common (38 cases) and ^cn 
this was present symptoms were almost in 
variably more severe m the larger bceasL 

PATHOLOGY OP THE PAtKTDL BAEAST 
TTie pathological basis for this disease is 
obtcore tmce tissue Is rardy available for 
study In the cases in which pain and dlf 
fuse sweihng are the predominant features It 
is pTobabie that the histological changes con 
fist only in an cmgEcratioo of the varliUons 
found in the normaT breast in rdatkm to the 
menstrual cyda These normal cyclical 
changes have remained benrever a matter for 
dispirte, and it Is undedded whether actual 
epithelial proliferation or merely a functional 
reaction occurs before each period (Rosen 
burg Diedanann Moukowia) For the his- 
tology of the palnfuh moderately dreum- 
scribed nodules Scbenlng haa described a 
state of permanent hyperpUiia of the epithe- 
lium of the breast lotmle in which the normal 
intenneaistrual regression as doedbod by 



Rosenborg fails to occur He centrasts thh 
oondltloo with the usual histolocitcallv reco^ 
niaed forms of chronic mastitis Mt the 
opinioa that transitional forms probahly 
otxur and that the qMtheflal prohferatkm of 
the poinfol nodule may be the pitcarsor of 
ty^cal chronic mastitis 

That the painful breast is rdafed to seretal 
types of new-fiDwth of mammoiv gland b 
•tron^y suggested by study of the prooat 
group of cases. In so paUeolsprevicioi breast 
operations had been perionned for loeallaai 
chronic mastitis or bbro-tdenoffla (Table N). 
The cases with a recently deNtlcped tot 
constant eoLugement of one or both bitaiu 
suggest ato a connection with the so caM 
maadve i^pertroph^ An immediate rebtkn 
to cancer fa doubtful although in 3 casej ob- 
served in the clinic a preliminary error In^f 
noaia was made when a smaJl malignant tonw 
was concealed by a diffose thickening in the 
outer cpiadrant which had drvdfWd in a»o- 
dallon with the symptoms of bflateril 
menstrual pain and swelling #0 typical of the 
benign disease. 

By different prcvioirs •writers the painful 
breaat has bem attributed to traoM t* 
flammatioD or regiTded as a neuralgia or 
hysteria, or as a sympathetic respond to a 
primary uterine or ovarian dhorder 

The hiiiory of a single injmv U rarely fii^ 

(l^Ue \T) but conriderablc 

been attached by several writm to the^^ 

continuous forms of trauma due to*I*^ 

types of dotHng (Snow Wtthauer 

the rqreated^micrT Injuries of a 

pation (Moisan D Anna) That 

traetkm of me heavy pcndolon* breast T 
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table VI.— cases asolcbino onset or 
PAINTOL breast TO DEUNTTE INODENr 

Con 


WijiUm fcti A—t* 

p«b«rtr 

>Unte^ 

UbOlTBA 

OaflJrSr 


Uokth] cbu^ 

QuJC* b tTpa of p«fedi 
OoKt ■< dyweson^ 

F«Me 

OiBat erf pcMe lo^SutBtttke 
OfiMtlm am t / j nm , 
HjtmKtoar 


>» 


I 


table vn — UENSTRUAL TYPES AT TllIE 
OP FIRST OBSERVATION 


Ktsml £> polsfidtr itmdea 


PvWUt7 
Koim) , 

StKCt cytk — is '!«?* w •“ 
La« (7*lt— 1| d»j* Of ucr* 
Ims^c 

Dmte 

NoriMl 

t ilfjt or ncn. 

• df^ar )Mi 


U 

ST 


t 

rt 





tn B*t>l vttb Ma otbs tieVkKt abo. 

be an important pain producing factor Is 
shown by relief which is affordol by proper 
support (Farrar, Terrfllon) In spite of the 
implication in the term chronic mastitis in 
flammation la probably not a primary factor 
although one wnter (Glass) midnUins his be- 
lief in the inflammatory character of cert^ 
breast nodules A less immediate but more 
demonstrable relationship to inflammation 
may be found for the pain arising in the scars 
of Inciaions for pueiperal mastitis (Vignard) 
The existence of these ezatlng agents murt 
all be borne m mind for the proper diagnosis 
of breast pain 

A confusing aspect of the disease is the ncr 
vous and mental dement which is very promJ 
nent in some cases and may make itself appar 
ent m one of three ways (i) The datable 
temperament of the patients has been em 
phasised by several wntera (Cooper Broca, 
Snow) and some have even committed them 
selves to the term, “the hysterical breast ’ 
(Michard) CorrolxnBtlon of thdr views Is 
found m the alleged devdopment of breast 
symptoms after a psychic shock (F6r6) or 
during a period of special nervous tension 
(Rosenthal) Further evidence of a nervous 
instability is found in the associated s>TDp- 
toms of nervous disorder frequently observed 
in these patients, such as f^pitatlon and pre 
cordial pain (Wewer), dysmenonhcca (Die- 
trich and Frangenheim) and various gastro- 
intestinal disorders (Cooper) (a) Suggestion 
appears often to play an important rdle for m 
many cases breast pain will long persist after 


Nocjtb 



a tnvial mjur>'', or will begm simnltaneouslj 
with the di^verj of a mmute or merdy fan 
aed lump or follow the exaaion of a small be 
mgn tumor An increasingly fertile source of 
breast p«>n 15 now the fear of cancer, particu 
larly in women who havT witnessed the course 
of the disease in a member of their family 
(3) The frequent radiation of the pam to 
pomts beyond the breast and the occasional 
umitatioD of the tenderness to the skin In 
stead of the parenchyma of the breast has 
lead to the concqit of the pain as a neuralgia 
(Terrillon, Rosenthal, Witthauer) The view 
b supported by the Alleged existence of fixed 
points of tenderness (VaJieix) and by the rare 
association of breast pain with herpes zoster 
(Alfter) and tabes dorsalis (Preuss and 
Jacoby) 

The striking increase m the seventy of the 
symptoms before menstruation has led many 
wnters to search for evidence of uterine or 
ovarian abnormalities. The older wnters 
such as Cooper and Velpeau were very posl 
tivc in their behef that pain m the breast was 
associated with disordered In particular 
scanty or delayed, menstruation, and subse 
auent writers have adhered to this belief 
(Copland Witthauer, Rosenthal, iHUer) 

Beside the abnormaJitles of menstruation 
organic pelvic disease has been referred to as 
the cause of the painful and nodular breast 
and one finds mentioned in the literature such 
diverse conditions as the following malposi 
tkms of the uterus (Hastnip Aylcr Miller), 
developmental defects (Miller, Snow), hyper 
trophy of the cervu (Copland) Inflammations 
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TABLE Vin — TYPES OP LACTATIOH 






TABLE XI —PATHOLOGY OP OVAMS AI NOTED 
AT OPERATION 




TABLE XX— L^^^EI^\AL BETWEEN BUni OT 
lAST CHIU) AND ADIUSSION TO BREAST 
CLINIC 



j 

H* afaravtM t 


TABLE \ — auUUAJlV OP PELVIC LESIONS 



OperUitv* <■ 


(English) librom\-omaU (Mfllcr) turnon of 
the ovxir> (Giordano Alu^erbam) and per 
satcnt corpora lolea (Samuel Lcrlcie) 
Man\ other wntera, oJthoagh leu spedfic, 
ba\T Ibted the aearch for pel\ic leatoo* as one 
of the primary itepa In the treatment of the 
painful breast or have reported improvetnent 
after the cure of gynecological daew 

mOLOOICAL EVIDENCE PKOM THE 
PEESENT CASES 

In 66 of the cases of the present study It 
was possible dtber by the patient s own report 
or by a study of her history to assign the on 
set of the breast pain to a special Incident In 
her life. Eicept In the case of pelvic opera 
tions where a a j-car limit was used the 
In the breast bc^ within a few months after 
the varioai events accidents, or phytlologiad 
changes which are noted m Table VI The 


ASmcmUb ta dtt 

Ksa . 


Cj^l» itaurMbtia 



great frequency with which changes in the 
type of mejistnxatlon are foOowed by the on 
set of breast pain Is noteworthy 

Analysis of the menstrual t>pcs In these pa 
tients showed that a large per ce nts^ were 
suffering from some ahnonnality at the time 
of thar appheation to the clxnic for rebcf of 
breast i>niptoms (Table VII) 

TTie history 0/ lactation amoog the panics 
women showed slight e viden ce of a defideot 
breast function (Table VUI) 

In view 0/ the relati\T youth of these ps 
tleots it was strihlng to find that at least 90 
per cent of the prerioosl> fertile women had 
had no child for at least 3 yean and in the 
greot majority the Interval was much knjer 
Subsequent search for the reason for thh 
secondary infertility among 55 married women 
with breast pain Indicated that sterility wu 
rarely the cause and that the use of ccolrartp- 
tive measurei of a type notorfcwsJy 1^°^ 
produce pelvic congestions tx>d nerroia m*- 
orders m women was the rule (Table K) 

The rfile of abnormalities of the seiual fnoc 
tion In the producrion of breast symptoniJ bsi 
already recel\Td some attention in ti w 
ture. Somoel baa briefly described 
cases of mastodynla and secretfoa from the 
nipple resulting from abDormil breast ftimi^ 
Istiw and In the German 
recorrent reference to the ocat ino si pahij^ 
awelling of the breasts in adolcac cit 
which has been aaerfbed to mastnrbal^ 
(Glass, Rc«Dthal Witthauer de Qoervata) 
Dickiasoa who has obaerved certain cases 
chronic mastitis over a period of many 
and dlagiammaticalJy recorded In great cw** 
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TABLE Xn — EFTECT OE VARIOUS TYPES OF 
XREATUENT 

TcfUI Cored I niio To J No <1mf» 


Orartio citncti br BooU yt 1 * ’> 

the fluctuations m the size of the nodules also 
believes that self cxatation may be an unpor 
tant causative agent. No systematic attempt 
to pursue the subject further has been made 
but without special effort enou^ evidence 
has accumulated from several cases to mdi 
cate that research m this obscore field might 
yield Important information upon the cause 
of various forms of breast disorder 
Pelvic examination on these patients 3added 
a diversity of lesions m general simnar to 
those referred to bj MiDcr All of the condi 
tions listed In Table X were very definite and 
with the excQDtioii of 8 uncomplictted, symp- 
tomless retroveraions and the cases with his- 
tones of previous pelvic operations were such 
that some form of coincident gjTiecological 
therapy was to be recommended 
The chief addinons to the pathology of the 
pelvic organs afforded by the i6 gynecological 
operations |>erfonncd alter the onset of the 
breast symptoms, concerned the ovane*. 
These were observied by the wnter m only lo 
instances and m the other cases data depend 
upon the reports of other operators 
These findings offer no satisfactory cxplana 
tion of the breast pain Both the cysts and the 
large corpora lutes arc Interesting but of 
doubtful significance owing to thek general 
frequency To the number of cases with 



TABLE xm — ETIECr ON BEZAST OF OPERATIVE 
TSZATltENT OF PELVIC LESIONS 

Cored Ia;roT«<l K ckuai 

OiMrellm b wUdi Creddi wn rtflvred 


TABLE XIV — ^EFFECT ON BREAST OF NON 
operative PELVIC TREATUENTS 

Cored I mj iroTtd Wo cfaaflt* 

ftlrlc blomotrey (biMw o 

fMJBrtiidi, paM wreatle*, dy». 

poresido JO 

Corteol KoritA, ^ 


TABLE YV —EFFECT OF TREATUENT 

bV ovarian SUBJTANCE 

Csrtd Isqovred So c±*£c* 


retained ovan« were treated by X ray repre 
sented perhaps the most striking therapeutic 
result that was observed In any of these cases 

bummary of causes 

The exacerbation of symptoms before the 
menstrual periods suggests on endoenne basis 
for the painful nodular breast The evidence 
of a frequentiv disturbed menstruation and 
the rchef afforded by \ ray treatment of the 
ovaries favor this view A consistent pelvic 
lesion is not however, found A few cases 


cystic ovanes must perhaps be added how 
ever the 9 cases complaining of breast pam 
after hysterectomy The relative frequency 
of this tiTW of case is In itself strfking In all 
of the 9 case* adequate information could be 
obtainttl to prove satisfactorily that one or 
both ovanes had been preserved. That smull 
cysts may develop in the retained ovanes 
after hysterectomy is recognized clinically 
(\nncbcrg) and has been dcrnonstrated on ccr 
tain animals (Lmdig Zimmennann) The 
improvement in breast symptoms when these 


with small ovarian cysts alone offer a logical 
explanation of the symptoms on the basis of a 
disorder of the ovanes For the other cases 
the patients with fibroids with retroversions 
or lacerations or with parametnds and inflnm 
mation of the adnexa, no amgle lesion except 
the vague condition Imphed by the terra 
chrome pelvic congestion can be umvcrsally 
applied If these pelvic lesions are the 
of the breast disorder, the mechanism through 
which the breasts are affected remains unde 
tennined 
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TMATUEKT 

The loa ca«i of the present report hmve 
been treated by one of five methods now to be 
described The average period of observation 
after the beghining of treatment was 10 
rrwinfht- TTie su ccej s of treatment as ihown 
in Table YU was determined chiefly by the 
efi’ect upon the symptom of pain iln« minor 
vanationi in the consistence of the breast 
offer too great a temptation to the optimistic 
therapeutist and are certainly of no N-alue un- 
less comparative observatkma are made In the 
same phase of the menitrual month. When 
unmistakable changes m the physical charac 
ter of the breasts occurred these will be re- 
ferred to 

Oofl^ I Oiuenatum alone The so cases 
observe without treatment over a period of 
some months demonstrate that the breast 
symptoms have a marked tendency to spon 
taneooi Impro'emeat rriiicb makes dlflQcult 
the evaluation of any special form of therap> 
SabdivBrion of tjiese olscs (see TaWes \VJ 
YMI) showa only that In the group of single 
women under 30 vean of age the symptoms 
were eapedafly penutenL 

The two small groups of cases observed 
either before and after pregnancy or before 
and after the menopause demcDStrate the 
rdatively profound effect of physiological 
proceases as compared with artifidal thera 
peutic agents. In these cases the disappear 
anct of nodules and softening of the breast 


of tampon and douche treatments, “nie ten- 
dency to improvement here also sppean to 
be aughtly greatef than for the obsemtioc 
group 

G^p 4. RadtaUon oj otena Ihe readily 
demonstrable improvement In chrtmlc mas- 
titis after the normal ceasatiop of the periods 
led to the consldexatlcni of the artifiaai meso- 
panse as a means of treatment The tatflol 
character of this procedure made it spplkahle 
only to certain cases and the 13 of thb report 
fall Into one of three deflmte groups (1) 
women over 45 or those over 40 In wIucq the 
Onset of the menopause is tlrimdv suggested 
by irregularity of the periods (a) women in 
whom the utemi has been removed (3) 
Women with colnddent peWc disease which 
Itself requires radiation 

The results of treatment by irradittioo of 
the ovaries were convincing and a complete 
disappearance of breast symptoms was at 
taiaedin 8 of the 13 cases. This impmrjnait 
was the more strOdng since the most marked 
enmples of constant toidemess and breast 
swtilmg were found in the patients treated by 
this means. Sobaidace of swelling and lyn^ 
tomatlc relief began within a few days w the 
first treatment The only complete fsUoTe 
among the radiated cases wu in a weinan 
toffering from a localised breast pain who* 
alster died recently of cancer and who 
Was treated probably Dlogicany by radiation 
of the ovaries 4 years after her last meoftrtm 


were unmistakable. 

Group 2 Operaiion The results of opera 
tlve treatment tend to rcaifirm iUller s ^te- 
ment that improvement in the breast may be 
expected after myomectomy the corrertion 
of dtspia cements, and the cure of adnexal dis- 
ease. The tingle complete follare in this group 
was in a case In which the operation T^ed 
also in the control of the uterine bleeding for 
which radium was lubseqaently employed 

Group j \eH-epmlne fynecotaikai tker 
apf Th# 8 cases of this group were eisen 
tMy patients with chronic pelvic Inflammu 
tioo of gODorrhccal origin and tboae with dlf 
fuse pervic tendemeis due to paremetntie 
from cervical lacerations or infections. The 
types of therapy were simple pelvic dia 
tiermy cauterliation 0/ the cervix or a ajorsc 


At fiat the \ ray dosage was calculated to 
produce complete cesesOon of the ot»ot 
function. In 5 of the later cases, in an itta^^ 
to Bvofd the troublesome lymptonu of^ 
raeDOpaiise, amaJler doses were given- Den- 
rute improxTment in breast symptoms in 1 
cases followed a single hkh %olugc treat^^ 
of aoo r units without the production of ^ 
distressing vasomotor symjitoms. In 3 
treated by reiativeJy light liricIlatKii there 
noted after a lapse of acveral P*; 

tial return of breast lymptomi ^ . n. 

caaes was very alight and m i was snre^iw 
treated by a second administration cu y* 
to the ovaries. , -j 

The cautious extension of ^ 
amail doses 0/ \ ra>w to the ovaries of 
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what younger women if they Intend no further 
children, fs to be considered 

TIEATUEUT BY OVAfilAK SUBSTANCE 

Since the time of Cooper attempts have 
been taade to influence the breast condition 
through the conrection of the disturbed men 
struai funcUon Cooper himself recommended 
iron and hot baths Velpeau proposed the 
application from time to tune of a few leeches 
to the vulval hfore recently favomble reports 
have been made upon the use of organ eitracts 
(SchwclUcr Bambridge Lisser Cutler) 

The ertremely favorable report of Cutler 
upon the use of ovanan residue by mouth led 
us to an extensive tnal of ovanan prepare 
tions With the relation of the cxacerbabons 
of pain to the penoda m mind, tablets of 
ovanan residue or of whole ovanan extracts 
■were prescribed m dafly doses of 15 grams 
during the xo days before the onset of each 
expected menstruation 
The results as summsnred in Table XY 
show that the percentage of cured and un 
proved cases was practically the same as m 
the group observed without treatment for a 
like penod. To this practical demonstration 
of failure the point must be added that the 
use of ovanan substance or residue is quite 
empinc since no defiaenc> xn honnone has 
yet been demonstrated. Furthermore, were 
a defideocy present the type of substance 
used m this and pre\nousty reported senes 
must now be redded as utterly inadequate 
rignlficantly to mcrease the patient s supply 
of ovarian hormone The Bdmimstrauoa by 
h^ypodermic injection of follicular and ante 
nor pituitary hormones Is now being tned 
in the dinic. 

SUiatAXY OF TJIEATUIINT 
1 Chrome mastitis of the t\q>e charac 
tenxed b> pain, 01 definwi nodmes and dif 
fuse twtlhng has a marked tendency to vpon 
taneous improvement, 

3 FoUowing the physiological changes of 
pregnancy or the menopause Improvement 
ma\ be C 5 pedall> marked 
3 The elurdnation of pelvic lesions ttther 

surmcal or non-fuxgical treatment is fol 
lowed b\ a somewhat greater percentage of 


bJS 

cures than is observation alone When un 
partant pelvic lesions exist their correction 
should be the first step m the treatment of 
diffuse mastitis of the type under considera 
tion 

4 Irradiation of the ovancs either with the 
pi^action of an arti-fiaai menoMuse or by a 
smaller dese is very effective although appbc 
able only to certain cases 

5 The administration by mouth of the 
older forms of ovarian extract or residue is 
usdess, Tnal of more potent modem prepara 
tiona of loUicular and antenor pituitary hor 
xnones Is indicated in the cases m which breast 
symptoms are associated with disturbed 
menstruation 
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Rroio-iu, Ii^Eras (Csohb) A New Soeoicai;, Entite' 

FSANKUK L HARRIS, UJD FA.CS, GLENN H. BELL, ilJJ,, HAROLD BRtJNN lU) FA.CA, 
Sa* FiAncaco, CJouoMfM. 

frcM Siryl» HoipUal And tiH Cshvshr tU CsSfarnb BotptUJ of Su Frudtoa 


“ X SPECIFIC granuloma, ’ “In 
jV I fectious granoloraa," and * benign 
i. \ granuloma of tbe intestine” as ns«d 
m the American surgical bterature and * in 
testinal phlegmon or inflammatory tumor 
of the intestine’ as used m European btera 
ture bnng to the mind and raemor)' of the 
furgeon the recollection, of the occasional case 
of an intestinal tumor encountered in hi* 
practice that defied classificatioa. It rm 
neither neoplastic nor of specific bactenal 
OHM and its etiology pathology treatment, 
ana ptognewis have bewi the source of much 
conjecture and concern 
Study of the surgical literature m par 
ticular that literature der\*oted to chnical 
reports and surgical society discussion* re 
veals an unusu^y large interest in discus* 
sions of this type of tumor which at the oper 
ating table so closely simulates malignancy, 
but IS ultimatdy proved to be of an mflamma 
tory nature. Such tumor like processes are 
reported as being found m any part of both 
the small and mrge intestines. They are 
recognised a* not t^g carcinoma, lympho- 
sarcoma tuberculosis Hodgkin's disease, or 
diverticubtis and the multiplicity of the 
various rites in which they occur mtb the 
varying chnical manifestations has to date 
produced a confurion which ha* prevented 
anj proper dear cut desenption of these 
lesion*. 

From this confusion of Ideas concerning 
rare berd^ intestinal lesions Crohn Gin* 
burg and Oppenheimer have separated a 
group which appear* to answer all the re 
quirement* of a specific dmical enUt> with 
well defined palhofog> and character 

istic* to which tbe> have proposed the name 
regional 

Regional Dritu as defined bnefi> b> these 
writers is a d i sease of the tennltial fleum 
affecting mainl> j-oung adulu and char 


actenzed by a subacute or chronic necrotiring 
and cicatrizing inflammation of afl the coats 
of the ileum which frequently leads to steno- 
sis of the lumen and is often assoaated with 
fistula formation and a tumor mass m the 
right lower quadrant 

PATHOLOGY 

The disease apparently in its earlier stages 
IS confimed to the mucosa of the small m 
testine most frequently m the region of the 
termmal flemn 'There are present small oval 
areas of ulcerations locat^ on the racsen 
tenc border of the small bowel mucosa The 
submucosa and to a lesser extent the muscu 
lar layers of the bowel show marked mflam 
matoiy hyperplastic and exudative changes 
producujg an enormous thickening of the 
bowel wall to two or three times its size 
(Hgs 133, end 4) This thickouag of the 
bow^ wall encroaches on the lumen of the gut 
produoog varying degrees of stenoris so that 
the Intestine proximal to the Involved 5^ 
ment may b^me greatly dilated There 
may be alternating areas of constriction and 
(hlatation (Fig 5) 

The mesenterj' of the affected segment is 
thickened and fibrotic and contains numerous 
hyperplastic Ijnnph glands (Fig 6) Later 
in the disease process the exudate reaction is 
repla«d by a marked fibrosis. There is seen 
a remarkable extensive fibrosis extending into 
the mesentery of the involved segment of 
bowcL A fibrotic stenosis oanira in the bowel 
itself 

When the terminal fleum is involved the 
most Intense inflammatory reaction is located 
in the region of the fleoaecal v'alve and the 
most advanad pathological changes are 
present in Bauhm s valve which may become 
conv-erted Into a ngid diaphragm with a small 
opening This stenotic flcoaecal junction 
7)> with It* adjacent h>’perplastic 
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terminal Qetun cooititQtes the majs which u 
10 frequently found dlntoJly In the ezsm 
ination of the right lower qoaiwnt 

Crohn Glnihnrg and Oppenhetmer cal) 
attention to the marked tendency to tknr 
pjerforation of the bowel Ttilj perforating 
process U so chrome that walling off by ad 
heoons to an adjacent vacus or to the omen 
tiun and parietal pentoneum Is the oaoal 
thing The walled off abscesses resulting 
from »ach chronic perforabona are o/tes mis- 
taken for appendicular abscesses. Drainage 
of such an abscess gives rue to a chronic 
fecal hstiJa which defies closure because of 
persist ence of the underlying inflammatory 
disease m the bowd (Case i) 

Microscopically there arc no distinctive 
features, sections show >’arious degrees of 
acute, sabacute, and chrome Inflarmnatloa. 
In some cases giant cells are found which are 
probabl) the result of a foreign body type of 
reactwn Otherwue there Is no evidence 
whatsoever to saggest tubercukiSTS (Rgs 
t 3 4, and 6) 

CUKICAL AffPICra 

Clinically Crohn and his assooatM dls 
tinguuh four types of thu disease (r) 
acute — tbowing signs of intm-abdommal In 
flammatlon (s) symptoms of olcerativc 
enteritis (3) stenotic phase with symptoms 
of chrome obstruction of the small intestine, 
(♦; fistulous stage with persistent and tntrac 
table fistuhe in right lower quadrant 

Type j 5if« ef aatU inira-abdemiMl tn- 
fiawmaliffn Before operation these cases are 
almost impossible to distinguish from acute 
appendkatls Colic like pain and tenderness 
fn the nght lower quadrant with fever to loi- 
103 degrees and moderate leucocytoais are 
present The onset of symptoms, however 
appears to be more gradual thun m appeodl- 
citia. A mass in the right lower quadrant may 
be present even without absceM formation 
At operation there Is found a greatly t hick 
aied red blotchy terminal Deum with marimd 
cedema of the surroundiQg tissues and ahght 
exudate of the fleal walL The mMcntery Is 
thickened and cedematous and mntwtp* nu 
merous large ^ands. Qear fluid Is present in 
the abdomen. An abscess may be encountered 


which is seen riot to be of appendiceal oiighi, 
bat because of the contiguous infltjnTruriri 
the appendix may show some InvolvecoecLt d 
its serosa and the pathologist may report 
' subacute Mpendicltis on the removed 
appendix. The appendix however Isootre- 
latoj etiologically to this disease. 'nteimgeoQ 
is puxzled at the picture he finds and at this 
tii^ usually combers the diagnosis of Oeo- 
cwcal tuberculosis or lympbosarcoma. Die 
following case history Hiustrstes this stage 
of the df^se. 


Casx X L. G-, white, fsmalc, tioaiin, aged 19 yms. 
Past hktoxy ana taallx hfsU^ are onliDpOTtaiit. 
The present fliMsa start^ about the first of Dcoia- 
ber 1911 when she betan to suileT from Tim sb- 
domlaal sjmptoos which were cfaancterlaedbfdall 
epfgastdc pain with an occadnsttl attack of knee 
waterytto^fromtbreetofireadav Theseattadi 
at this rimV wore attributed to istestinsJ trihrsnss 
There was no naoMW or vomitlof. The attacks eoo- 
ttftrw»Tt tbitroghoot the month of December with 
remtiiJom eJ a few dayi at a time until Decemie 
SO, 1911 when the patient complained of rasrkn 
weaknesa. Dr Flrewtnoe wm oJkd in and fwj d the 
patknt bad a temperamre of loi dexrrei BecRSS 
of her complaint of pais in the right iertr q o s As ^ 
be iier conditios as acote a pp end ld di ud 

sent bar lo to klou D t Zion HoajdtiL Phydcal mid« 
tfoD sbowed a teaxietstely obese yoong y/mu M 
stated that ahe had lost about S pounds danB f tia 
bat moaih. The eamlnatloiJ otnerwiie wu >tt*' 
dee except for the abdominal romlnatioa. 

The aodomeB ihowed moderatr distttt^ Ob 
p«lp«riiin ibere was a definite rigWrty orer t he ng** 
loweT rectus moide with markri point tracen» 
orer ilcBamey's point There aettnod to be an 

definite mass In the dfht lower quadrant I^oxcoeyw 

count was is >00 polymoipbonnclean, 78 
Temperatare was 100 degr» Tilth thoofewj* 
a diagimals of probabie appendiceal 1 w'r P ■** 
made and the patient was takim to BUXnT 

Peomber jo, iMi, at opeatim^i^^w P= 
formed through t ArcBafoer maaeJa spBttw 
dikau tbera araa found a copswr i h l e 
fluid. Exptoradoo of the right 1 dw<t 
the abdomen showed the pceseoca of a 
appartntlT' InTolvlng the cccum and tenanul , 
was bested with dlffiglV 
to be small, atrophk. not P*rtia^ »* 

h was^tn ■apparent that It did secora^ 
the Hlnti^al picture and ttrutinga It 
FoU»r .bond tt. 

wai greatly tWekeDod, the ta oM 
blotch with a fibrinous exudate g^d 

araa geaerai cedema of tha 

the mesentery of the tennlnaJDcim 

CTWtahied nocneroua hypopia^ 

The entire masa of terminal Dmm. crenm, 
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Flf. I Cucj rbotocaknfri^ the uksrrttkks 

o( the mtx^M uwi i£L&hrtU<a oi tW cubmon*. 


itavdin^ cotoo vu fixed xod rmx matted together 
by fi;» fibriAOiu idhesioru. Btuiog this expk>nit}aa 
there sns t gash of pos «hich seemed to come from 
an abscess k>ai(ed in the wtD of the crcum st the 
junction of the crcum «rith the ileum. Drain* were 
pUced down to tlds abtceu and tbe abdomen doted 
TV postoperative diagnoses wefe (i) tabercnkisis 
ofthebowd (a) tstobable maHgnanm (j)«bacute 
infUmmatory cuoUtis of the termuul u«ua and 
crcum of aohsown origut 
Tbe pttbolo^ s tepnrt on the remos'ed appeotUx 
was that of luWnte appeadiotla, due to tM fact 
that th^e wat an inflammatory reaetkm in the 
serosa and muscoUc Uver The mucosa of the ap- 
pendb however waa tjulte free of Infiaromation 
IV patient had a stormv pcatoperaUve course 
whkh was characterized by symptoms of partial 
bowd obstructloa. She bcojne markedly distended 
and on Irequent oexa^os coo^derai^ dlfficoltj 



He J. Case * rhotomJerogrsph »bdn»io£ tbe ioOsu 
matoty rtartioo la the stross. 



Fig J Csse i Photamlctegraph showing the maiiced 
chreo^ icactioD in tbe tubimitouu 


Dcaa enenuntemi in relieving thi* postoperative di*- 
tenthm. Tbe dntinage from tbe wound was moderate 
and tbe tempera tort ranged between too and 10 j 
degreca for abont 10 da>‘* after operation. On 
Febnuxy sj, ipjr borevtr the cjlniod picture had 
improved the wound had completely healed apd 
abe was able U» leave the Wi^uL At thi» time 
\ rays were taken which showed a chronic obstnK 
don of the Oeurn In the region ^ tbe carcom (Fig 9 ) 
The natare of the diaeaae proces* however waaatU 
a mpltrx and It was dedded to observe the patient 
fortW The detaOa of the follow-up and aub^nent 
course of thU patknt will be given later in the paper 

Type 2 Sym^ms ej ul«ra(tve cnleniis 
There ta a history of dmrrlicca aaaoaated with 
cohchle pen-umbDtcsl pam and lower ai>- 
domiiinl pain related to defKcallon there 
being three to fiv^ liquid stooU a day which 
may contain pu5 mucus, or visible blood A 
constant low grade lever is present and with 



, ^ Case x PbotocdCTognph ef tbe woD of the 

oowei soewiag the chrook nacUoo w the submuema. 
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Fit 3 Luc) (luwlDf tbc 4rcMof dUu* 

do* uid MuUKdcn 


the progress of the disease there b maiVtd 
Ion of weight tod a pronounced secondary 
ansMtua The course may contlrrae for at long 
as a year with increasing exhaustion or more 
frequently the case pisses gradually Into the 
stenotic phase of the dyvw^ 

Cass i £. iL seboed afed it years, sla^ 
TUs psdent catered the Children i Baspltsf under 
the cart ol Dr 11 Bender One of as saw her in 
coQsulutKin sod later operated upon bu St^ com 
ptakied o( lcn.er abdominal cramps, nanses and 
votDituu Her lam!l\ Uttorr and put history acre 
caacntlau% napitivc. rstient bad slv^ bea acU 
aitbont aav abdocalosl cyrnpCaiss aatil September 
1Q31 nhen xithtmt say apparent cause au becan 
to e«tlee loser abdoraioal erampa alth four or otT 
looae bos4i movements daOv Bomd not'ements 
were foul bot nrrer bloody Oymptocas coatkirKd 
allh varying decrees ot seventy bat the pat^t «u 
ibk to ennUAse her school «a^ Sbe «ai seen bv 
ba iuuh doctor «bo made a dlacnoais of direak 
appeadidoi He advised operation vhich U}«ever 
sal dednted 

in Tebmarv 1952 as ber lymptomi were sllD 
mmcni she coosolt^ another doctor a bo sub/ected 
ber to a cotaplete eeamioatioa iodudlng \*raya and 
laboralir\ eaamfnstmas of stools, etc aod r"i | di» a 
dlagnooi of enlltis. She wu treated medkaBy and 
rmpeoved someahat but after a fear moritltt the 
synptooa beeame more marked and the patWet 
ttal^ that allh her attacks of abdominal enmps ihe 
noticed aave like tnoveroeati over her lower ab- 
domen abkh aat probably doe to vftlbU pcrittalala. 
Dunag this period of dme sbe gradually [o»t «« 4 ght 
Her aeight at onset of Olitess aai appror lm atcly 130 
pounds and ou admiwioo to tbc bondtal in August 
i«13i about I } ear after tbc onset of ber svmptoois, 
she welabed 100 pounds. 

Phnial erarplnstion aai essentially negative 
except lot the fact that the patient had ioat eon 
iUerable wcf|ht and ber tetaperature wu 1006 
degrees. Exaiolnatioo of tbe abdotaen, however 
shoved a isooth,, obioog masa, palpabia lo tlK 
lower quadrant which was th^gnt to be oeCum 
Tbcre could ba sen visible perCiUi^ during the 
attain of crarzu that tha patient complained of. 
Her battooglDbui was So per cot red Uood cilia 
4^00,000 white blood ceils Bxwo with 74 pe cent 
potymoTpAsooudesTV This bl^ taunt wsa probaUv 
due to debidrsrtojL 



Fig. 6. Case^ rhoCaoiicngisph of a lyrs^h sadeibow- 
tng rodnitfllsJ hyptipUsia and foreifs Khat cdl 
nacikw 


Cawrir fa Aer^/faf Tbe patient was put on iDofesl 
rtfhaen. Ernr type of Jahoraloiy isv-mtlgitim *SJ 
carrM out. ibe coodnutd to low adgbt and kad 
persistent abdondnii cramps with naascs mldcA 
and dis rthcra. Her wdjht sent ijown toot poo*it 
over a petW ol 17 days that sbe wu under ooserrs- 
tlos Is the hnsF^uI 

Chech up gsiuo-UitesUnal trrWs tiien oe v)p*t 
*5, JftJt aerial bias taken t 6 9. ir kso u 
hours after tbe sdmlaistrstSoii e 4 tarloa by moou 
showed dc^te small bowri obstructioo peohaWr ■ 
the terminal Deum (Tig pi Operatioa was 

Operation wu perlemed w Dr Uarw Bran 
oc August »7 iM*/ UDowl^ trsssfosto rf J» 
cable crsthnelm M blood. Vviaen tbe shdesnee 
opened there *u found a hard aanulai coastrWim 
ol tbe low er Deum about toe foot sbore tbe Ow crcM 
valve and Involving the Qeum for about 6 locke* 
ffV lol TbecoTTupoodiogtegmeBtof tbe 
tery wu maxkedlv tmekewed and erdematoas (fw 
ii) It wu superflefaBy Isfiamed, and there 'r” 
Becks ol fibrin In the perittwexi covering 00 tto psrt 
ollbebcrwd. The ai)acejit tnesenleric fisn^ 
moderatdr enlarged The cream w u Iwod to 
ementiall> noraul k resectloa of tbe pathowpw 
am of the Jowsr Qenm wu performed with eoH 
end SDUtoraoiis. Tbe patient ecpired ca tb^o^ 
das alter cperathjn. ftssunoctem eitmlnstJon m 
reiosed. 

This cue flloBtrate* the tj-pe 
for a period of naany monOu, b treated 
rally with a dlagnoiii ci( sctiie tjix w 
tcritU or cobti* and altimaldy 
t^serwtion became of tbe 
*>TDptotiis of • partial obatroclion 01 tbe 

^ , , .A 

rv^3 Slfn^ilcfkaje In Crohn * esp^ 
ence this li the type most commocl) /«“- 


HARRIS BELL, BRUNN CHRONIC CICATRIZING ENTERITIS 



7 Cwei tbe 

dOfctitkax twi comUxtioiL. 



The maptoma are now those of a partial 
obstruction of tie sratU intcsUne Violent 
miDpa with attacks of vormling and conad 
pation ^s^ present visiWc pcriateJsiSi and 
distention are common a palpable maaa U 
itsually present m the ngbt lower quadrant. 

The atenoUc phase may occaaion^y occur 
as the first ma^estation of this disease ai 
though minor symptoms may ha\c been 
present for years 

Ca« $ a. H task whU« 14 mn of ijc 
raarrted, eottred the Ur^vmlty of Califomk Hoo* 
piui I>ecemberJ3 igjJ He wmpUloedc/ crtiop- 
Inie p*in la the upper eWomen. The piet Hitory 
wM cucadaUy negative except for the feet that at 
the age of 11 yctra hr began to hare abdomJoal 
•^mmocoa q( eauaea nlhoat vomiting tou of 
irdfft and aoianla which Uated for sfijrart. At 
that time he vaa studied In the Mount Sinai Hoa* 
pltal New \oTh City and waa finaUr diacharced 
without a ditgnoala. After 3>^ VTan, hii abdominal 
r.’toptoma disappeared witoMl havina foQowed any 
particular teKUc^ and he wai in {^} good coo 
ditioQ up to the onset of preaeat fUacAs except that 
he waj aicaya ntber thin and anemic In appevance- 
Tbe present Qlocaa started In Tut) ioj> when he 
nodetd transient attaclca of abdomlaal cramps wtUi 
nausea and vomiting At the onset ol these svmp' 
tocos In July he was studied at the Unlti^tT of 
CaUfomU Hocpltal and was finally dxscharxed with a 
dlignods of mloroapaatn etiology undetermioed 
On D«anh« 13 iqaj he re-entered the bocpltal 
with the same compulnt of abdominal cramps, 
nausea and von^tlng but he had in additioo lost » 
pounds during the preceding ^ months and his 
sTTDplona were tww so setree that he waa total]) 
IncaMdUterL The mUent. who was a medioil 
stuefimt, itated that M had noted tecentlv wbeo 
attacks of cramm tame on that he could see Wated 
diialrd kiops of hose] thnuigh bk abdominal waiL 



i 

8 Case 1 KoeotgeDagraa showiot £kudoa ol 
the bum and a Barrow tract ex te n d iat into the ccema. 

PbysicaJ examlaatioD wu oentive except for low 
o( wei^t and ahdominai findmp The abdomen 
was thm with alight fuUneo In tipper right ^drant 
\Tsible perifUbds could be seen at tunes P*lp* 
doo an indefiedte masa )ust to the ri^t of and fust 
above the ombiheua was felt whidi wnid be moved 
from side to tide. No muscle ipaam or rit;i^tT was 
preaeaC Red bbod cells hanog^bm 

104 pet cent white blood ceita, 5 750 with Os per 
cent of poirmorphonucieara. \ ra) cosmloauoD 
(Dr SCnaelaMtreaparliaJobittrucUQaoi small board 
at lower lefunum or upper Qeum (Figs. iJ 13) 

When abdomen waa opened the 
JeJununi was found markeeflf dOaled and hyper 
trebled measuring ta centimefen in orcumfereacc 
(rofu Trdta 1 ligament dlatallv for a distance of 60 
centlmcten \t thU point there was an annulat 
coastriction about 4 centlmeten long tEien a dilated 
segroenl p centlmeten loojt foDowxng which there 
were allecoalitig areas of dictation a^ constnetion 
for a data n ee of 60 centimeters (Fig. 5) The 
mescDter) was gttaUv thickened due to oedema and 
enlarged Ivmph cUiwU. There waa aocte free ab- 
dotnina] fluid. Tfaert waa no evidence of acute In 
fiammatory changes in the bowel walk Ninety five 
centimetm of the di s caKd bowel waa meettd and 
a ride to-slde anaatomoals performed. I^tient did 
well for about 36 hours ana then expired suddenly 
No postmortem cxamloatloa was made TbU case 
b fflaatrativc of the tvpe in which tbe stenotic phase 
of tbe disease b lu first manifestation 
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Typt 4 Fisttdctii tlagt FutalA (ormaUon 
is fairly conjtast in this dlieu« ilore coin* 
monly the connection u with the sigmoid next 
m frequcnc> the cxcum and uccj^ng colon 
and even the transverse colon Practicafly 
diagnostic of the disease Is a hstula in the 
abdominal wall persisting and appearing after 
operation for a supposed acute appendlaUs 
and the removal of an Innocent appendix- 
These fistuhe seem to conneft with the cffcum, 
but arc hi reality communications between 
the necrotic terminal fleum and the anterior 
abdominal wall They dllTer from simple ap- 
pendiceal ftstuhe in that they never Hfw 
spontaneously resiit simple surgical dosare 
by eidskm and inversion of the stump and 
as already stated connect with the terminal 
ileum rather than the caaurL 

Another peculiar feature of thcae fistula b 
that they may dei-dop months after the ong 
Inal drainage operation for a soppoted ap- 
pendiceal abscess. The original wound mean- 
vhUe has completely healed and the first 
sign of the fistula formation b the appear 
ance of an absceai In the vail which, oo odng 
opened b found to lead to the Intcatinea. 


Cast i (Tart i ) L. G .white, 19 jTan,riaf)e. 
This pa tien t was 0 pent ted 0 poo 0 n December JO, 1 9 j I 
for acute apcmdidtls with the u deserwd 

In the precedlof part 0/ Chit paper nrwCi^ Csm 1 
She re-entered tbe Mount Ziem co June 

sj I9J> lUthu that ihs had reraaloed epdte acQ 
foQotdnf her dheharge from the hoapUal la tbe 
carif part of Februaiy for a perbd of aboet i 
mooch She then soCl^ an thsena formadoa In 
her wound aod consulted Dr Frankfin L IltTrit wte 
00 opcnlnf the abcceti d he overeJ that U led to a 
fistulcms tract which appeared to coooect wUh tbe 
iotcatine This fisCnbw tract was treated coa- 
servadrrb and at Chocs appeared to efoae, hat abea 
this happened the patient developed synrptceu of 
partial Imwel obstruction which acre not refimd 
until the fistulous tract opened up. 

General physical eeanslnstlon «u esses tiiDy 
acfatlve except for the shdominsl enmlnstiiuv 
F.iainlnsltoo of the sbdouien showed sn ImiaUr 
McBomer 1 scar In the right lower abdoom at the 
distal eno of which there wss a dlscharflnf riiss 
from which at times gas and Bqold Ijcccs appeared. 
There amid also be palpated a uiall ladefinfte mass 
lo right lower quioraot. X-ny mmlnstfca of 
this patkst as previouslr replied tbond s 
chrook obatruetba of tbe Oetun at tbe rtgioa of the 

CBCum. la}ectloa of the fistula with Bpioool ihos to 
It to kid apparently to tbe Deoocal rsxka. It 
could not be definltdy demonstrated at uis 
whether It r*>fiiwf»d iHth the tmtilral Drsa or W 
acam. It was dedded to re-opeate opoe lia 
patient Is order to doae the fistula and te 
the cause of the parliaJ bowel obstruetko found n 
tbe earlier \-ny examination (Fig 8) 

OperalWi was performed on Juno rj i 9 J* ^ 
Df Franklfaj I Ibirls. An IncWon was « 
drdlog the fistulous tract, which was caiefoDy 
•cctcd down and found to lead apparently to the 
junction of the terminal Hema to the arena. M 
this time It was thought that It led to lhec*caai.™t 
we now know thjir It led to the lermlnal Oeutn.^ rn 
they aiamhation of the Qeooecal recloa showed 
the tmnendous Inflammatofy reaciioo now “ taa 
pretcdjng operatioo In I>ectmber bsd 
aUeimbly Tbere was ndw seen sad felt a 
mass In the Oeocmcal function. Tbe lennl^B^ 
was thkkeaed and the transverse colon at» 
adherent at thk point sras tartfoUy disKVW W 
and them was found an Imperforate ^ 

nectioQ between the tranmrse coloo w 
minai Qeum and creum, Thk opening m tK 
verw cxdcn was dosed and thb part e< . ,1^ 
separated from the Ileocircal mast. 1 

fipdfng a of definite ohetrodloQ tn ^ twocaw 

regloo with fistuixu tract leading » “ ,, 

cued to resect the terminal Dcum with j 

and part of tbe ascendlnf colon. A^U 
the terminal Ilenm was remored with w 

led nart of the s*^*^ 


the adjacent fistulous tract andp 

Ing coGo (Fig. 7 ) A iide-to^hk ^ 

JSfomtd brt.ii ,b» dla.1 «<i o( 
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Fk. 10. Cmc » yarringth* lower end of ihc Iktnn. 
pTOinal •egmcnt dflaled. It* luuTowlog of liw loinen 
tbkiiie»o{ the w&I! b very well (bowo. 


the trmiuvene colon. TheptUent nu^e to uocN'ent 
ful recovery end »t the preieot tmdng U cn}oyinj 
defeat hetlth withoat any abdcmlml lymptom* 
'ffbiUoever 

This patient illustrates two phases of the 
disease, her first attack sunolatmg the phase 
in wldch the disease la mistaken for acute 
appendiatia the second stage fUustratea the 
fistula formation so commonly found in this 
disease process One incomplete fistula led to 
the transverse colon the other to the antenor 
abdomkial wall 

crscoasiov op nouenclatuxe 
There seems to be lilUe doubt that Crohn 
Ginzburg and Oppenheuner have brSbanUy 
isolated from the aistmg confusion of benign 
inflammatory intestinal lesions a new disease 
entity Clmicali) the disease occurs momly 
m >x>ung adults with symptoms resemblmg 
those of ulcerative coUtls, namely fever 
diarrhcca and emaaatiom They are often 
mistakenly operated on for acute appendi 
atis The disease process eventually leads 
to an obstrurtion of the small mtesUne with 
characteristic obstructive symptoms. The 
outstanding phj’^cal findings m this disease 
arc a tumor mass over the site of the lesion 
and the common formation of fistula The 
ctiolog} Is unknown The microscopic and 
macroscopic palho]og> are constant and char 
nclenstlc It is a bem^ disease and according 
to the investigations of Crohn involves only 
the terminal ileum 



FT* It Casei Rrv«* *i£l« of FTgijre lo tlwwing ti*e 
<lilrVTy^ of tbe inoieatejy wtki g»v« tii« Inspmikm of a 
tumor fomuUioa 


We question, however their limitation of 
this disease process to the terminal Oeum 
One of our cases and another case we are not 
reporting in thU paper chmcally and micro- 
scopically showed the characteristic lesions 
desenbed by Crohn and associates and m 
volved mamly the jejunum It is our belief 
that with more uruveraal recognition by sur 
geons of this disease process other cases will 
be reported involving the jejunum as well as 
the terminal fieum For this reason the name 
regional ilotia deserves some discussion as to 
its fitness It Bcems to us that until such tune 
as its etiology is determined a more descrip- 
tive term is advisable based on the pathologi 
cal process and should include also the idea 
that any part of the small latcstmca may be 
affected With, this thought we are offering 
the term chrome dcatrmng enteritis ’ 

RADIOORAPHV 

The disease is commonlj overlooked by 
competent roentgenologists unless the dim 
cian suggests it and demands serial fluoro- 
scopic examinations of the banum meal Such 
ezazninations may show delaj m the small 
bawd early in disease and later m the 
stenotic phase definite evidence of obstruction 
with dilatation of small bowel loops 

When the (flsease simulates ulcerative colitis 
a banum enema U usually attempted and as 
would be expected is reported as negative. 
Such a negative finding with dinical features 
tuggestiv’c of cobtu and cntcntis should make 
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the dinicun msutcnt on a careful serial roeot 
genoiogical examination with a barftim meal 

DITFERENTIAI. DIACIfOSU 

Hic lesion mu*t be differentiated from other 
weD rccogniied conditions which produce a 
n\aai In the right lower quadrant with diar 
rbcea and fc\'er Under this catepjr> are 
listed non spedfic ulcerative colitli, ucocccal 
tuberculosis mesenteric tubcrculosia. Hodg 
km s disease lymphosarcoma and more 
rarely actioomycoiis 

TREATMENT 

Medical treatment u symptomatic and 
supportive. A complete cure must depend on 
the surgical resection of the diseased bowel 
In cases In which this has been done success- 
fuDy the patient has been restored to com 
plete health. Such a case may require multi 
pie stage operations. In the ll^t of our 
experience a preliminary short drcoiting 


operation such as ileocnlostoniy with a later 
reaection of the diseased bowel when the pa 
tlent has been buHt up would seem to be the 
better surgical JudgmwL 
Simple Ueocolostomj without the remonl 
either at the original operation or later of the 
diseased obalructcd bowel carries with h tie 
added danger of the obstructed bowel becnoi- 
ing dilated and ulcerated The recent work^ 

Holm has definitely shown both 
mentally and chnJcally that the side tracked 
bowel in short orcolting opcratknu is a cot 
■tant menace to the health of Ihe 
A. A. Berg of New York who bu had the 
greatest experience In the surgical treatm^ 
of cases of regional fldtis advocates irsec^ 
with Deocolostomy as the operatioo of c»ce. 

aUUUABY 
I Crohn Oppenbeimer 
have described a surgical dacase wi 
caU regwnal natu. This chseoK 
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defined dinical and pathological character 
istics and its description wfll be found to 
cover man} of the heretofore undaaaified in 
flammatory tumors and lesions of the Rmnil 
bowel 

2 We are reporting 3 cases of the disease, 
in I of which the jejunum was found to be 
mainly involved 


3 The name of ‘ chronic dcatnzmg cn 
tentis” ia suggested as a more desenptive and 
inclusive term for this new surgical catlt} 
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CLINICAL SURGERY 


FROM THE DEPARTMENT OF SURGERi X\ iSniNGTO^ UNI\ERSITr 


THE CORRECTION OF SCROTAL HYPOSPADIAS AND OF EPISPADIAS 

\TLRA\ r BLAIR, JLD F A CS^ JAlfES BARRETT BROWN U D F,A CS 
^TLLlAil G lUmf U J) FA CS Sr Locn, Uawuu 

T O be really turful any plan for the oper»dve and tn tie legends wbich accompany them, in 
corrcctioci of eitKer nypcnpadiai or epispa attempt li made to Qlistiate plau d treatmest 
(Has most fulIUl foor requimnents for both hypospadka and epkpadlas whidi, fer 

I It mtest QtHixe tksoei of approximately the ua, ha\-e r^ucri the avenge nomber of step) 
ame bulk aetd elutldty at are the nonnal atnic aid bavT eliminated much uncstaioty frem tne 
lure* it rettore*. Immednte and ultimate reanlts. 

1 The plan of using these miat bo Indoahr,' The ooe eaaential diffeieDce b e t wem ihesc and 
exact aid tnrgically correct the plan we bcsltated to publhh a quarter d a 


3 It must relieve the chordet, or the revciie century a^ is that now we nae a bread, Aort 

that uiTiaUy complicates one of these condltkms. iwveiing flap m piace of the keg narrow one with 

4. It must re p fod ii ce a functional urethra. which at that time we sought to aroid the oncer 

Partly from oar own bhmden arid laigdy from ulsty eseentiaJ to the attenpt to both Ibe and 

re-oKratioQ in patient! who had been pre v tooaly cover the new urethral section £n»i flap* taJua 
woried upon, we have formed the opiniim that no entirely fras the penis. An attempt to restOR 
tissue will make a aatkfactoey restoration except the urethra before the age of 5 years may not be 
that which comet frexn the penis or aoutmu advkahle but straightening the ventm om- 
Moct othen are too bulky and all inehidmg free cavity can usually be done at the age of a yeu « 
tkm grafti, lack elasticity two wMe bj cbcrfcc the wbeJe correctioo ihouJd 

In praclicalJT all cases having weQ developed be completed before puteriy 
lestide* there Is originan> enough spore acrotal i„,pc^ ,yrtefflc<i«TiaTlntlw»rtIde«kypw^ 


leiocto mere Is ortginali> enough spore acrotai i„,pc^ fTrt«>c<i«Tr3Tlntlw“tidet«kypwpH 
covering to make a generoia fanctiaaal restore dh* It ttsu* in my cue the imla otulDel ru 
tioo provided It a properiy used. Too often the dlffienl^ la the wrotal wtetles PniVal uw^ent m 

vtajj opCT»tive .ttrapu or trao tocMoni nude ib. u,in»rt dmfcn m "* 

across the directioa of the Wood supply prroaritacy to pohBcidoo of tir pi«a. Ho-cw «^>||** 

ofieewrerinfflsp b* fcbaisractrt CWede“*»L'itra^ 

irwoSTAUlAI •eed 0/ IsTtker tredy sad It vu • awslwr etycsii boW 

At tot thonght . fonctw metb. ndrit 

seem to be the most Important objective but this ■ fm truifidaaUtloo wu insde 0/ • »tctfc afrf» » 
Is not to. In childhood the urethra fa of primary iBucnki kyer tad moetaa 0/ the p«ide*t • 55®^ 

Interest, but, after man s estate has been attained jJ** brin e cCTM*d« »^_ 

a restcretion that has failed to correct the chordeo, 

whidi seem* to be essential to complete hypo*- enthri Its osriahxsi. TWs latn l*I 
psdlas, is not apt to be acceptable. Mei who have t factki^ nmhit bet aiat ta ta for fri H 
been given ftmctiooal urethras cootinoe to pre *** 

lent tSOTtlva for re-opottlon on thli .cnounL 
In the lolknnng Dlostmtioeii, whkh are ae- »«jwatl7ircrfTed,k»dei»tlmwd in lonrtlcwhr 
Iccted from slcctcbeimade at the operating table, ire sKti* of tfae nr»diri. .L-wnwttd 

heWn pka a cernhM •( Ik MTint* Mm, bW OTcrimUtS of OthtTS. OT tn tar SCtasJ canRy 


!* made at tne operating table, ire sKti* of tae nrrori. , -.rtnl 

• o cotrU-* •( Ik apint* Mm, bb OTcrimuts of oUmts. w tn tav sct**! 

*-ia^ik<i«te7StkTaS Tk pMtknt tie mrffvri of epitiriiun fan net 

SUu imtrfmkT»3:<Se*IlT*C7sr^t^wti-l-^ 

■Sli *1—— beta Impkated Into or andtr tic pnfscM 
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i UocoamUaUd tcrotil byp<Mp*<£i&. Dr*wb)| 
St tbe tre o< leK IflUDedUt^ *lta breftkisf 
up tht caraou tdbalaa*, tboniiic tbe more dtaacteiiije 
upearuce of » Kreol hrpaeptmu oot cmented opoo. 
Note tlie weeiUi of morehw p»fB(k «Ub ob tae donom end 
iMei «rUch Is swlbble tor tbe rtpeir ficp*. Tbe shaded 
qiot eo tbe s cfotna lodioitei cbe posttioa of tbe onrtbral 

epeaiB(. 

Fie 2 UaeompUcated scrotal bypocptifiaa. Tractkio 
cm tbe c^ani better deosaBstrates tbat Uus mhusdant tkln 
comioe emtkips the domim aod sides of the oreaB i&e 
a knady dnped cknk. wfth a roll cnOar arralnc tbe 
coroBS, bottoat aloof the ventral lorface It bdoadf axed 
to an unkrlTiQt ooo-eUstk band of fibroos tiiaue tbat 
dram the Krotu opcolag of the urethra fonrard. aad tbe 
fUas hackvaid. Tbe d^ tarface of thk fibrooa band h 
so doady adherent to the ooderljdnf corpora cavenioaa 
that it prrrcBts elaafatloQ of thb tt^ace of contact. la 
metkm this acts somewbaC as a taat bow ttriof. txoslnt 
Uk chordee referred to Id the text (see abo Flfs- ^ )) 

Fix j. ODccenplkated BCTDta] hypcHpadks — nrst opera 
li^eatep. This figure and Flfu re 4 ahow aDother lotiaace 
in a layear oldchOd, in whom thefeoera] fortnatkBof tbe 
extenml resltah h of a stm owre priml(i>*e type tbat 
iUustrated in Figure i Besi^ the KTotal ^poipadiaa, 
which U a cbarteterijtic cf the feraaie patteri tne two 
halves of tbe scrotam here meet above, emTlop tte base of 
tbe penis, very much as do tbe labkaaotal foi^ ta the a 
wret embeyn. (Keibel's recoeurtnetion of bomao ctlerw 
iceoluis of day oJd embeyo*) Set insert on Flgnre 1. 
\D of the oTethra anterior to the acrottim is coorcAital^ 
absent hot la tbe d e v elo poMBt tbe lontsl ureuira bas 
been drawn forward and the glans backward ontD they are 
sepaialrd by tbe abort connecting fibroos band. 

rtmer i/MM« <«ihn/ 


The first objective of an eperatkci that seeks to b tt Od up 
an a pp i cairu aiely nonnal condltiofl should be to libeste 
ventral turfaic* of Ibe corpora cavonoM fay dbeectiac 
ofTaOef this band, aod also frcidng tbat part of tbe orethra 
arUcbhaabecsdiapiBcedfenaid. This vfD bare tbe whole 
of the mkr surfan of the oeentiai sheath tf the cavemm. 
in Its pcodoious portloa and deroocstrate tbe full extent of 
the nretbra] defect OccxaioQailr a aairow tiact will be 
found in this fihrooa Useoe that, in dhectiiTQ and locatkui, 
shnalatcs U» ombrai sectioa. This ire rexoare 

with tbe fibnma tWtK bcfanse an attempt to txtllle* it 
woold defeat one of tbe eases tial objectives of tbe opeatioiL 
This new Increase In tbe distance bet w ee n tbe urethral 
epeniag aod the glasi b made permanent by tranfer to 
toe ventral avfac* of nffident ckstic penile covering to 
pexmit of full eloogatko when tbe cavennsa are entoeg ex i. 
It b from thk tranaferred «Hb tkU tbe lining of the new 
uretlixal lection win olthnatcly be made In a previously 
onopented upon case tlda can be obtained by coednutag 
the coronal indalon complrtely around the domm ioxt 
tl^Uy pmoima] of tbe Uae wbm tbe prepuce is attached, 
iQuiDg a dorsal i&t aa sbowB in Flgnrt 4- These Indckna 
are made to and tbe undennining b dome In tbe ateofar 
tba« plane tbat pennlts the free nwangnt of tbe ikbi 
ooreruig. The doi^ fold of akin forming tbaprrpece may 
costals acme fibrous bands, tbe cutting of whkn nay be 
Beceanry befoR It can be entirely dart^cd oat into a dn 
U tbe neatus b to be pbteed at thie frtstnn, the length of the 
dorsal Inrialoft will be a little more than ooe^iilf the 
dlamcttr but. if tbe raeatm btobcattbelipoftbc gjana, 
then tbe kogth of the dorsal slit must be increased ^ the 
ksgth of the gbm. It b well to decide upou the locatksi 
of the iBeaha after these flaps have been freed and tbe 
blood anppfy has been dcmouitrated. 
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Fig 7 ■UocDCnpliotteil •crotal hYpcw p a^ b *— *tcoad 
opentlvc Ufp. Sum ouci iq owqubi Uter wbeo the 
wcood apentlsT itep mj couieTti^at to coastriKt tW 
p»»T*<nlnm of tM oTCthn. Th« Hnfsg of the oev 
urethnl •ecttoe ll te be oxfede frocs the previously trua- 
piifiUd pe^ «Ub the recultlst n« ereu cdvcm by • 
vide short eovUi fiup. The lodtioitt ue ihcma by the 
dotted hoet. The width of the onlUMd lUa atnp ectutb 
oM end coe-hatf tfaxrei the drouafemice of the de^cd 
lunreo ^ the tabe utd Hs pcwteilor extremitr cormpoad* 
to Um cite ^ the Doreu] bend of the fieccij orgto. 
htt'e found it ft mlctftke to ftttempt to reowmroct the 
urettm fartho' bocfc at this ttme. The K fiap ii toade 
anrplY bag and vide to corct the A area. Toe baae of 
thh A fiap b TtTj broad aod b toward the blood (opply 
vfajeh coma Ifl UteraQy 

Fht 9 UacocBpficated KroiaJ bypospadba — aecmd 
opentirr step The d flap baa bcea putUflj freed alrag 
ach too^toamal locblon but •ofidest ceatral attachmeat 
b k(t to iaaure blood supply The flap itaelf b ttttde {oto 
a tabe by {otenvpted No ooe ao day chromk; oatgQt. the 
free csd* of each knot befog Idt to protrode toterur^ 
akmgbde of the piece of cootaioed catheter To shnpHfy 
the drawiag these protrudlog ends are oot livMra. The 
KTDtal flip A haa beca rabed ready to apply to the raw 
•oriace when the body b flaed and rotaurd to kcq« 
coo tact. 

0 UccempOcated scrotal h>paspadba — eecoed 
step coBthured The body b bent down and partiaiiy ro- 
uted to get ihb cootact. Part of ooe row of lotefrupted 
chrotnk gut tntura b seen protnidlag aloog the the 
loops ol which engage the i^t bonkr of the defect, wUk 
a setood row of Mlrirw, catrat, or hofiebdf.bnolting the 
Irw KiapriB of the scrotal flap to the left WderoT the 

defect. Note that thb flap b cut quite a bft ioQgcr Ihtob 
SMamrUy needed and that Jla dbtal end b fokW ao that 
the new inealua wiH be bordered bv a rolled ed^ and not a 
icai Unt \ few Istemmted honehair or fi*e chnwdc gut 
urtnra can be tued to bind the center of the flap to the 
hnlftg (tee ITg*. >5 and j 6, ephpxBaa) One of the %-eiy 
l»P<wtaM pnlBrt here atulised b the eliralnatloo of super 
unpoiedMture line*, whkh Una glva greater amruace^ 


priotary ckwxre. TUs fotture ts Incosporated Ls forae of 
the standard techxdqoa but the method b oot utUued Is 
othera 

R» 10. Upcomphausd lootil hypotpadks — second 
atepCDBtisDcd Fhiil doscTo of the woood ti aceomplbhfd 
by drawiu the cut smlal ed^e that comaponda to the 
(t«e end a the K flap irp to the ri^t border of the defect 
on the aoder aorface of the pob, that header vhkh iru 
approximated by mautess ntora to the baae of the A 
(Tig, 9) 

Fig. II CTDCuupUcated santti hypoapariaa — third 
operative step. The remit of the prevfooa step and abo the 
ioebioQ for freeing the covering flap fraoi the scrottun. 
nds runs aloog the base of the A flap whkh has now be 
emoe naited to the ondcr stuface of the pads. Above it 
ouUtoes an area wfikh will be raised with and i^ve addi 
llooal krigth to thb Sap. 

Pif I a UMompheated scrotsl hypospadias — third 
step coetlaofd The A flap has been cut free from its 
orifisai lUachment and partly mobilised, th« resulting 
nw soiiace bdng shown, and aiio, bni dotted Ooe thepfac 
of cofBpietiiK the urethral lining. For thb atep a simple 
drainage catheter b ptacod and maintained fust within the 
Bed of the Madder 

Fig It Uncoioplicated acrotal bypoapacQts — third 
atep coodsoed. The urethral UAing hu bea cocipleted 
throughout, the scrotal defect has ocen closed, ax>d the 
freed part M the A flap U about to CDref the urethra If 
the K flap b oot loog enough estirefy to cover the iaat sec 
tioo of orcthm witlmot veatral triclioc, it can be supple 
nested by tiaaoc drawn from the scrotom of the opposite 
sMf Unaiiy the skin which furnbha the orethrml lining 
b anooth but aa occasiciaal stray hair may be found, on 
careful examlaatiec. It would sena impokant that the 


make a cartml search of the Add with a toagntfrlng gta« 
and, when hair b found, each hair buib b maw cridcat 
bygestle tiactloooo tbehalraod theboibezebed through 
a miaate iadslcc. For thb procedure and for the cut 
ting and raising of the flaps a knife of raxor tharpaem b 
■emsary 
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Flf. 14. UfcopHcEted KTotil firTT"^ 
n-opefUku. Intaot^enriMncceanlcaK,tWe 
■uj be t leak ben or there tkof tb* »e*l7 coe- 
■tracted orethn, for [f tb* edfe it tb* InlM ob 
in MBj place be*J inaxitlmdCj’iritb tbe 
exteiu «klB| ehberfnxn/tiiarv d p i haii y nnkc 
or frets iWt^Vth o«t of a Mtan, tbe 
b* pensuent nritP dawd bjtnadfdm] aperv 
thre ttep. Thlt fflatiatet neb a fictolt na tbe 
pkn of dcnn. TV tcu h ni ae dM teiy iu n a*fl i b » 
tbe ofieslax b to be tvscd b and appnrdaaM 
with one or two Ufore-cf^ffbt Ktore* wbkb ail 
trui/b tbe flap A aft*r tbe beta bcs beta Bob- 
Bttd and fvitued to ha mv poitin (laa Fb i;) 

F 1 ( ij. UaccaspUcBted notal bTro^wfiat— 
re-opendon. Tb*^ flap baa bets tbtird to cwg 
tbe OfTtbnl ntuic One and pfeired b y — e c f lb 
uietbra] Sjnia-of'dKfat wtuiaa Tb* toLoJe tbt 
la to do** tb* pocterlor defect b abova b fface 
Tfab and tbe pmdoos dra bf veic made (na a 
caa* fa wbicb tbe sretbia «aa nstored aily aatar 
aa tb* liTsal attadvseaL 


Fix 4 


Ftf ij. 


EPOTAmAd 

Tbe cluef chimtendtici of eftxpedixs &xe a 
Ntrv thick ted tbert arlih t doml cldt be 
tweeo tbe corpora cavenott that exteodi Into the 
urethra alrnott througbout tbe eatire lesgth o( 
the orgaa. Tbert if Qule prepuce domllj but 
thu deficiency if compMstiated for by a redart* 
daocy of looce cONTriog oq the v^tral curfacc. 

andition b frequentl) comnlkaled by tome 
lack oi vetjcle control which in uie caaca we have 
treated was apparoiLly due to tnetioo 00 tbe 
%erv abort urethra at leaat control wa* made 
much more certain after thtt traction was 
reicaaed (\\l)en there if an ajaooated exatiophy 
of the bladder cootrol it of course Impouible.) 

Tbe objecti\Ta of tbe operation are (») To re 
lease tbe tenaraa reculdog from tbe abort urethra, 
the pull of winch ae ema to icaacn the rfectfr eneai 
of a aphlnctcr that ia moat likely aomewbat lack 
log in stren^^ aiHl also drawi the glans sgainst 
thepubif, (a) to effect doaorc ol tbe dorsal cleft 

Tne ffrat objectlre a accompllihed b% dbacct 
in g the open urethra free from Its attachment as 
far back as the abdocolDal wall, and then, while 
the is drawn ffTml> forwanl and the methn 
remain* periectl> rtlaitd, tbe latter is autured to 
tbe bed as It Ilea. The plana for obtaining mate- 
rial for pietmg out the mtadng distal part of the 
urethra and itx dosmg the cleft do^y fotknr 
tboee used for hjfpoapamaa. 

The original appearance the plan of correction 
and the roult in a typical case are detailed in the 


following series, which depict the vario o* 
tire step* in a cHId of 13 yean. IntHfc eoditto 
tbe attenpt to make both tbe Iming and CDeeriog 
of tbe urethra entirely frem tbe bordmog pM 
fiHn m our proved evffl la* coltia a 
rmlt than for hypospadias. , 

The postoperative drettinw and 
these are a modjficatxm of that desoihw ro**' 

^^Sef^^golng wt have attempted to fl hJtn^ 
tiie bandUny of typical cases of aanplete lacttl 
hypoapediu or cf epiiperbas In which the p»- 
t^ts had not previously been operated 
Cases of lea* Involvement are treated accon gUv 
TThtb are possibilities of much grief and di*P 
pofntment m tM* work. Operattve refolt s ay 
beunsatMactory eith« from fault in plan, 

tion, or healing In attempting to ccnectow« 
and olhoa* mishaps we have had to 
elaboraticim or vaitations of the above ply ^ ^ 
on the average, nllifactfcn followed ooly«« 
they were in nirmony with the canfinal 

gira at the begiiinlng of ^ pa^ Oiff 

tioDS have fon^ us to the coodniko tha 
advocated plant are too UDcertam of 
that others will tains di**H»iDtinent no 
bow good tbe ejtecouon or tbe bethng 

DXISSIVQB TO* ItreOSTAMAB CASE* 

The dn»lii* toe tbe fii« 
done with the penis brought up nddly 
tbe abdomen, a gauze flat interposed- A 
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Fit- 19* 


FIj. ». 


FI*. 3 t 


Flc IV Batonl tpoearuce of va utx-impHc tl fd 
ntfputiu vHh the pctp o cnl exom <4 tkln dnpra fna 
tM uoder-WT^tce. Slt|htrotEUoaoIlb«il&B>bcmsMdb)' 
the ireelke of the liort aiTtium. 

Flf.17 Docoflipficiled epi«p»dk»— -firrt opatlhr *tep. 
Tbt pnil* hu bem «imrQ oat to Uw foUext ntcat pu 
mlUcd bv tbe ibcvt veUm. Tbe deft b iiboini ud ebo 
tbc loduoo fox fredng tbe open pert of Ute uerthn rnn 
lu (iDterior ud Utcnl ttUcBmenb. 

fit rS Uocoamfletted tpbpe fib*— fait operttfvett^ 
Tbe befinninx of tbe dwetioa wbJcb EDobfEm tne 
oTcllum. Tbe oetacbed asterioi put of the open ORthn b 
bdat dnwtj bnckwud bf Uk forcept. 

Flc IQ. UocooipUcntra epbpndiiu — fart o p e iaU re atep. 
Tbe ixvapUoted antbn b iWni •otmed into iu per 
Buemt potion knvisi; tbe roultlac taw faritee of the 
corpora avtnorti end ibmexpoted. A cut t^t hei been 


made deep into tile (bxu for embeddlns tbe aew tectlon of 
Dretbn b tbo tbmm. 

fV ro. Uagaopbated epbptdba— fart opemive ttep 
Tbe (peetfasg part of the two bahra of tbe ooml ponkm 
b tbown and tbe tip of tbe gfitxts as a result of tbe medbn 
cotme&tfaoedQodtf flwe 1^ Tbe comaa] arid a vcatral 
vertkai inebifa for nttcblaf prepucbl akin to form tbe 
Unii^of tbe new oretbra art a&MboviL 

Flfr t( Uacoarpbcated epbpadbs — fast operative step 
Tbe uabif of tbe Dew seOloa of orttbrm wbid) a still opened 
doruQy, nas been fonned frtnn ibia swltcbed from tbe 
iklea and ander surface of tbe bodj Comparicf tbe poei 
tioaxof 4 asd Cassbovn to FI|ttra soar^ it wiUctvc a 
ftsMral idea of fast bow tbe new section of urttbia vu ob- 
tained. Tbb completes tbe fau step of tbe opcnticuL In 
this cooditkm the new meatos sboeid be placed at tbe tip 
of tbe cbuis and not at tbe comoa. 
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co\-ered with moresalbc g»uie flits, avcx which » 
pkced ft Urge soft, damp maruae sponge covered 
D\ a pad, ti« whole bang fixed m place by ft dcm- 
ble spica. The sponge should be at least 6 or 10 
mchc* across a to 3 inches thidc and scrftly 
resilient so as to transmit the bandage pressure to 
the side* as well as to the \'cntral surface pf the 
perns. As the ^»nge dne* it hardens and if 
carefully applied without too much underlying 
gftute it will prc\*ent di^Iacement and limit 
pnaptsm. This bandage should exert jUSt sufB 
dent exTo pressure to hold the tissues in firm 
appofitnm, and to prevent accumulation of Wood 
or seexetions under the flaps. The retenUon 
catheter that has already been placed just within 
the bladder maj be brought out above or through 
the bandage a^ the scrotum n\ay be b^tly sup- 
ported with ft pad Induded m the folds of the 
dressing The retention catheter is given ordl 
nary routine care and usually remov'ed on the 
fointh da> when the dressing is first changed, or 
before that xf It becomes imtatln^ 

An attempt u made to maintain dus elcMited 
posUon until (ximplete bealmg has occurred 
possibK longer 

In the second stage openuon in which the 
urethra Is oamplctcd throughout the pendulous 
portion the body ts bent downward fixed to the 
scrotum This changed position is mamtamed by 
racucaih the same tjpe of dresimg described 
ut which is now gppbed to the doi^ surface 
and must al»o sopport the scrotum. The new por 
tjon of urethra is constructed over a section of a 
fairlj large catheter which may extend cm mlo 
the bladder or drainage may be maintained 
through a separate catheter introduced through 
the scrotal tqiening It is hl^j important that 


the tube within the newl> constructed section be 
retained at least 10 da>’a. 

At the third stage operaticm m which the bod> 
IS freed frocn the scrotal flap and the uiethra is 
completed, the perns is dressed against the abdo- 
men as it wts at the first operation. The catheter 
at this time of necessi^ traverse* the whole 
urethra and u usually retained only a few days. 

For one or a few days after each opcratiN’e step 
the calhctcr may be connected with a bedside bot 
lie but It is usuaHv practical simply to dose off 
the catheter and empty the bladder at mtemds. 

in adolescent and adult patients particularly the 
poasfbliitj of pnapiam must be forestalled This 
might be disastrous especially after the second 
eraUvcsiep For this pmpose drug* are unreliable 
but ao far we hft\-e found the premier application of 
the preasurc dremng deaenb^ to be quite adequ 
ate. This pressort is usually maintained for a week 
or lodays but after firm healmg has occurred most 
patients are permitted to auistitute a regular 
athletic suppcnler not the ample suspensory as a 
morecomfortablemcthodoffisitloa whichthcpa 
tient can remove for urination and for alts baths 
The tame gerteral ideas axe earned out m dress- 
ing the cases of eplaadias except that the position 
of the catheter and of the perns itself have to be 
mamtalned differently 

The after treatment of a successfully operated 
upon CMC is cunply that sounds or catheteta be 
passed rtgularlv os a rule starting after the first 
month, every a or 4 weeks for i year but many 
ticnts do not go through with this plan and 
ve no evideacc of stricture 
The complication of emdidvTmti* may occur m 
patients who have had old infections, but in ours 
such has not proved senous. 
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TRANSURETHRAL RESECTION Of- OBSTRUCTIONS AT THE 
\TSICAL ORIFICE' 

HERU4N L. KHETSCHlIEil,MJ) FA,C-8^ C«caoo 

D uring the pett iS moDtli* a great deal of bad: pr mu re, as tcO as Impaired cardoc 
of iotorst oas been manifested In the functioO- In sboct this group cotu p rise s vhat 
Qon-furgical treatment of proatatic ot>- has been called bad tnrgkal ruks. In thh fieiH, 
itroclion bv means of the transurethral electjlc as tn anv other field of major lorgay the poor 
reaectiocL Many advantages are dstmed for this nsk patient always regufrcs a longer period ri 
form otf treatment, and certain objectuos have preparation and cocnphcatlaot more freqaenlJy 
been advanced against It With this, as with follow operation and they arc more rntmeroot. 
many other new forms of treatment. Its adbeicDts On tbc other hand, wbm the electric resecto- 
tre enthnriastlc, often to a degree beyood tbc acopc Is used tbe period of honltahatioo h 
Iimlu of normal enthosiapn, and great, ahnoat ahorter and coiapJtcatlons foDowW treatment 
unbellcvmble, are made- opponents are reduced to a rmnlminq. I do not teheve that 

set up objections that may have certain foimda we have been In ai^ partlcnlar hurry to (Ebdiaigc 
tuns In f^ It would seem, therefore, that tbe oar patients frtan tite bospftal no attempt bit 
advantages and Ifamtatloos of this form of treat been made to harry them, ^ ft Is evident that 
roent can be and will be determined only with th^ have remained Icm time In the hcaphiL 
tbe pa, wing of tune, daring whkh many groin of Thk is of great advantage to the patient In tboe 
cases wILIm reported and carefuOy tr^-xeQ and times of ecoonoic ttiitTw 
comparisons made with similar groups of cases A review of this series of i6t resec t bets per 
that were treated operttioQ. forc^ oo L48 patients shows that the iTerige 

Let us discuss tim new fotm of therapy under stay In the boepltal was 9 days and in some csss 
two headings (a) Its advantages o\rt rn g eiy tbe patient was bospitiliied only t dayv 
and (bl its Hnutatirma, if any to effect a core. s Afffkeiifn ej tltu farm ^ irtstmtxi k 1 
fai The advantages over riiT«y are manifold, (rtup hertiefort toj d 4 sxiprd tt iatpertUi 
They may be briefly mentioned u folkrwa ead Jnct rej iniid rtiUf Jrfm ^rwiatu sirb* 

I The period of bcapadtr after operailoa Is turn Because of its simplicity and rriatire fi^ 
brief hence the stay In tie hoapital Is short. dom of complications this new procedure wIlJ t* 
j The method can be applied to a rroop of the means of obtaining reliei from projtt^ 
patients wbo heretofore were claaslfiea as In* obstructkai in a group of pa tient s ww 

opcnhle and hence were dented rehef from could not be subjected to operatiTe 
proatatk suffering Patients with severe angina pectoris, for emupw, 

y. Patients will seek rebel at a much earlier wbo could not be subjected even to a two iW* 
period proatatfctomy may now with safety bo 

+. Shock a elhninated. jected to a transuiethial ttsedion- In tlrii icrks 

5. It Is of vahie in tbe treatment of carrinoma we hai-e had 7 of severe angnat— patients 
of the prostate. wbo It was felt by the cardk>logist cooSi never 

6 It is 0/ value in treating certain compQcm have been able to stand a major 
lions folkrwing surgkal retook of the prostate, tion. And the tame may be said for pafrits ^ 

I 4 xisftrr penod 0 f k*fpUaUiaiwn It is broken cempenaatioo doe to cardiac fatot Ji® 

generally recognized that the period of hospi* as the two-stage operation has made rtfaa'^ 
tsHration In the average case of prosUtedomy b able to an evar-Inreeasing oionber of 
a long one. It b possibie, In certain wril selected so thb new form of treatment wIU extend fofiaw 
cases, to reduce thb period, but abort stays In erf appBcation, and many parieDti,wboaredenJfa 

the hoepital are not the rule. Tbe relatively long surgery ttHI be rebevea (J the 

period of bospftshntioo b often dae to the fact 5. PaUtnlj vOl tttk rtiUf 

that patients enter the hospital late In the COOTS# period Many men tppro«Jii°t ^ 

of the dbease they have dreaded forgery and age come to the physkim le elrfnc 

therefore pwstpanc the day of operation so long to what they or tbA- pbyiirian can do lo pre^^ 

that severe Imecticm taka phm and there b tbe de v elop maot of Impending 

frequently damage to the upper tract, the result and Its train of symptoma. If patioi 

lArf U ts* Anwl Umow tte Wwtn Bb(IcbI AaocmtiM. 1* " TUwvb, r-u. 
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be assured that the pro^>ecU axe good that a 
major surgical operation will be relatrvdy free 
from danger and compUcations and that the 
stay inthe hoapital lowing Bnch operation 
will not be bng much will have been aocom 
pUshed in gettii^ this grotip of suScrer* to »«k 
relief during the early stages of proetatisnx, and, 
if treated early, the datreasmg late symptoms 
can be completely avoided 

4. Tlu dimmatum of tkock The advantam of 
the absence of shock in elderly men particukrty 
those who have severe carcUac disease and dii- 
turbanccs of blood pressure, cither hj-potcnaion or 
hypertension or who suffer from cardiac decora 
pensation, b an exaedmg^y obvious one. When 
proc^urc is carried out r^iidiy and when 
particular attention is paid to the control of 
haanorrhage at the time of resection, the clement 
of shock, is practically eUromated 

5 Its oawtiaM it* tks treaimsnt of carctnoma 
of Uu pTOsicle The rcaectoscope ha* been found 
of great value In my hands m treating caronoroa 
of the prostate It is a well rccogruzed fact that 

E rostatectomv m this t>’pe of case u sooner or 
iter foUcfwed by a recurrence. As a matter of 
fact, the large percentage of recurrences has led 
practically to the complete abandonment of 
prostateaomy in cases of caronoma. 

Patients with c&ranoma to be treated with the 
lescctojcope may be divided into three groups 
a Casa of reettnenu Those who have had a 
prostatectomy before coming under observation 
and who are a^in having symptoms that demand 
relief such as frequency hrmatuna or 

retention requiring the u»e ^ a catheter In this 
group of cases the reiectxiscope has been of great 
vTilue. It is possible to remove the obstrucUng 
carcuKHmi so that complete urinmy function is 
re-established. Should the caraootaa recur ta 
several j-ears it is a simple procedure to do a 
transurethral electrorcsecUon again. 

& Casa xcifk SKprafmbic draiKufe In many 
cases of cardnoma, espedaliy b thoM seen late or 
relativcli late in the course of the dis«ue, a 
suprapubic ej'stostoun) is done and the patient ts 
doom^ to v.car hia catheter until the end of his 
bfe. In just this particular t>'pe of case we have 
had the most ^ufjing resulU with the resect 
oscope, in that it has been posjuble to removT the 
obstructing candnoTiia cornplctcl> with the result 
that the suprapubic fatola heals, therein adding 
greallv to the patient s cotnforL 
c Casa of carcinoma not operated upon 
pfmoHsly Whether one favors the use ^ rod^ 
or deep roentgen therap> for carcmoina 
bilk difference since the fonn of treatment 


desired by the phy'siaan can be used after the 
fu njn mnfttnus obstruction hfij been relieved by 
means of the rcsectoscope. 

6 Us oalae tit traclint cerUsiit csmplxcaiwHs 
foUowing surgical removaf of tie ^siate The 
persistence of overlooked tags s m a ll adenotnatous 
nodule*, and overlooked rnedian bar* or middle 
lobes may be corrected with the resectoscopc in 
a simple pod cai^ manner The same may be 
said tor the treatment of the stnctnres at the 
internal urethral onfice following prostatcctom> , 
althougb It must be admitted that ftneture is 
\en uncommon. 

O^evfions to iJhs form of trcalmeni One of the 
common objections is that this form of treatment 
wfli followed by stiicUire with a return of the 
^miploms. This must await the passing of time 
to detennme its validity 

The second and most frequent objection is 
based on the fact that the entire gland is not 
reoKn^ed, hence recurrence may take place 
Recurrences it may be stressed also occur follow 
tog prostatectomy However should recurrences 
foUow this new proadnxe it will be a relatively 
Bunpie procedure to use the resectoscopc agam 

BELECnCTN OJ CASES 

Every patient with prostatic obstruction 
should be subjected to a complete physical 
exanunation even beferre mstnimental examina 
tion is done. Lesions of the cardiovascular 
tytUXD occur to a large nomber of these patienta. 
In a previous study it was shown that cardiac 
disease was p res en t in 35 8 per cent m a series of 
321 caaea.'^ Many caMiac patients when first 
seen af^jcar to be poor risks for c^jcratiosi. But 
after careful preparation the majority can be 
operated upon safely Some cardiac pstients can 
nev^ be improved so that they can withstand 
surgery It u m just this group of case* that 
transurethral prostatectomy can be carried out 
with a greater mcasore of safety than m major 
surgttv Patients who on account of bad hearts 
hai-e bad a permanent suprapubic catheter to 
lien of prostatectomy have had a transurethral 
resection and the fistulas have healed 

ilany of this group also suffer from hyperten- 
sion. The bad effect that infection, pam, and 
fatigue has on hypertension b well known 
Hypertension is often greatly improved by the 
todwelitoff catheter fluid*, unnary antiseptic* 
and rest In bed. Further duninuUon wm noted 
after the resection*, in some instances rather 
itriktog u shown by the following table. 

»»»t^”"l*^******^ wd WoodndL J A». M. A» j« tevO. 
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Altai 


Since Uila procedure U orricd ont under 
tacTtl inrithaii alloving riiinge of piosftian 
freqoaiUy end aince the patient can be tiioirn) 
to leave tiB bed the neit day thii procedure b 
particolariy deslrtbie in caici of uUimii, dinxdc 
oroocbitis and emphyiema, its advantages bdng 
otn’ious. 

ctwnoL 0? ivixcnox 

A Larp number 0^ these patfenti when admitted 
to the hospilal suffer from Infcctloo In the urinary 
tract, therefore efforli ihould be made to control 
the InfectioQ. In thia Kriei of 148 cases Infcctloo 
occurred In 8g cases. Cultures of the urine 
showed the foffowing t>'pes dt organbma. 



m 

lyvv* 


BACTEarOLOOV 


BiTilha coU 
StspbrinoxcTa alboi 
Scremacseeia lueincityliCBi 

Baalha cod hcantytiM 
EbcTtLeOa 
Banlha ptoteui 
Ttrtai 


Ciaa 


In the pr a o ccu on trettment of Infection the 
foUowinf procedores were empioyed (1) tn 
tennicteot catbetenaatlon aoci lojectioo (») 
Indwelling urethraJ catheter (j) suprapuWc 
cystcatemy 

I iHitmaiUni csPuiertxaHan ai*d injedlon 
This procedure a as r cj cned for a small group of 
cases. It should be home In mind that men vba 
the CTestest care b crer dt e d this method is open 
to the entidsm of added Infectka. 

s I/rdodJiHi ureiJinl calMer This waa the 
method of pceparatlaa in the largest number of 
cases showing infection For preuminary drain- 
age a small catheter is nven preferrnce and care 
to avoid tnoma ahould be exercised when it it 
passed. Dally bladder lavage with potassfum 
pennancanate was used. The catheter should be 
changed frei^ucntly 

3 cjjUsUmy In the present 

status 01 thb fub}^ a group of cases will be 
seen that for ooe reasoD or another wll] rKed a 
suprapubic cystostoeny These are genermBy the 
patients who should undergo prolooged drali>- 
age but who cannot be treated by mesns of the 
IndweDing catheter In tome patients t^ In- 
dwelling catheter Is rettocnJbk for s evere pain In 
the urethra, and also tor a proftae urethral db- 


charge with its Inherent dangers of a periurethral 
absc^ In other patients ft esuset severe Need- 
ing which frequently plogs the catheter and neces- 
«rily interferes with (halnage sooietliiics the 
bladder becomes ^ed with blood dota And 
finally in a certain nomber. the Indwelling 
catheter pro-ohes in a short time severe clnTh 
fevtT. and sweats. 

It U my opinion that beomse of this leqooKe 
of rrentt, the best course to pursue is to p^erm 
a rapid evatostemy uods’ lot^ anesthesia. 

Ot)}exrt{ons have been advanced against a su- 
prapubic cystotftomy when a trsnjmethril resec 
tfon is contemplated. Transorethral resection esa 
be done lust as well when the bladder is open as 
when It a not open, and in cases in which I ns 
convinced tiat a suprapubic cystotomy wu Indi- 
cated I have carried It out without b^tadon. 

The following table shows the methods era 
ployed In the preparation of tHs group of padoiti 




IbdwtlBsa msthis] catWttr 
Snpiops^ cyitoUtaay 
Uaaaaa an) uaddet InlcUioa 
N^pnpratioa 

poaromATTvi cooxse 

Immediate postoperative bieedla^ h 

gcaeraily of miner importance, the amount boM 
dependent on the cart that was eterdsed in tie 
cootrul 0/ bleeding at the time of the resecil» 
It is my opfnion that the time and place to art™ 
the bleeding b In the operating room wtDe ttr 
reseclJoob being done. WetiytoaeodlhepsUat 
back to the ward or room with Uttle or no bi«o- 
Ing anH itib lafosy nf acmtnpfisluocnt,. Cu^lcace 
ami nctieoce being cssentiaL 

ZaU i^mffrrJUf. It b but reasceabk to 
expect late secoedity bleeding In thb f(^ « 
gery Just u we meet thb coadltioo oino 

prspublc or perineal prostatectomr We have * 
only y occurrences, ndther of whfca was aiana^ 
Tbemtients were readmitted to thebo^tsl ww 
suptBPubic tnmora, that Is, their bladders 
filled with urine and dots. EnicwIIod 
by meaju of a Bigelow pump and thenliT^^ ^ 
with warm potasrium permanganate sumora 

control the ooiing was instituted. 

Tem^aUtrrin going ^ ^ 
ha\T been greatly Impreiaed by the bet that 
febrile resctloos are le* in number the 
tuie range not ao hl^ and -ue 

fever of a much shorter time than b tw 
when major s urger y b resorted to. 

n* following taHe shows the poatopersthe 
tempentiires in thb group 
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ATet»^ length of thut. J-* <i*y» 

Tempqiutart is d*7» only 8j cues 

Dcgxm Cue» 

98 ^ to ^ >5 

W to too 43 

ICO to tot S3 

tot to 109 So 

to* to loj *7 

JQt to 104 5 

Total natcHao* t6» 

EptdidymUu Epidldyndtii u a very trouble 
scai« complicaticm and as a aequcnct of surreal 
removal occurs m about 25 per cent of the cases. 
Our present aeries shows la per cent la the 
majority of cases epididymitis detelc^ after the 
paUeats leave the hospi^ But, it may be stated 
a« a fact that this annoying compheatioa can be 
absolutcK prevented by a resecuon of a pje« of 
the vu deferens as a I resect about j inch 

MOMAtlTY 

The results obtained seem to justify the stale 
meats that have been repeatedly made that this 
new form of treatment cames with it a much 
lower mortality rate and this in spite of the fact 


that many patients are operated upon by this 
method who have been denied sm^ery because 
they have been classified as inoperable. My 
records show that the mortality lollowing 162 
traasurethral rcsectioiis was 3428 per cent 

coNCLuaiova 

I cannot emphasue suffiaently the definite ad 
vantages that this new method has over major 
surgery m treating vesical neck obstructions, 
beniw U seems to me right and proper to reiterate 
them 

I The period of illness is much shorter as is 
the stay in the hospital. 

a Shock IS eliminated. 

3 I^tlentfl will seek rchd at a much earlier 
period thKn they do at present 

4 A certain number of patients sufermg from 
prostatic obstruction wili no longer be derded the 
possfbibly of obtaining relief. 

5 The new method obviates permanent su- 
prapubic drainage in cases of caionoma of the 
prostate. 

6 Strictures contractures, and overiooked 
bars following prostatectomy may be treated 
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NON-OPERATIVE TREATMENT OF FRACTURES OF THE TIBIA AND 
FEMUR INVOLVING THE KNEE JOINT * 

ELDRIDGE L. ELIASON ILD FA-CXS^ Pmuunm* 

AMD 

WALTER W EBELINO PMdAimrau 

Hn«3 h •^■■7 

T he interest manifest in those {rsctnre* lo over IS/OOO fractores dot on record in the 
which occur in the immediate ridnlty <ji the files of the Dqurtment of RocntgenolcsT it the 
knee }oint, depends ctot so mnch opoo their Hospital of the UnKTrnty of FennsTivanh, frm 
freqiuitcy or deg r ee of bone alteratloa as 00 the wh!i^ files the above data woe ccuected, that 
threat impoGcd upon the Integrity of that Joint were 1S6 fractures involving the knee Joint, or 
When the fracture lines eatend on to the loint aboat 14 per cent Of this groop 51 or >8^ 
surface, other from the femoral or tfbial sme It cent, Invorved the condyles of toe feoinr Ooe 
has loT^ been assumed that the knee joint hokc himdred and thirty fonr affected the head cf the 

don may be Krlootly if not pgrraDepUy. tm tibia, either through the tnberosltles cr ipiae. 

paired- Whether the seqode of these Injorlcs For compaxlsoo these fra ctm cs hare been col- 
depend upon the distordra of the articular and lecttd In Table L 

Toght baring or Ugammumi and cartll- Of the femoral condyks. the external coodyk 

agimus tear remains to be shown iras Involvtd In over calf the cisra Of thw 

In order that the relationship of these fra ctur es Ir^tures through the exttnul 

of the femoral condyles and tiblal bead to oltl- tobercalty waa fractnred mote frequmtiy Thii 
mate Jamt function might be more deady under fact would tmd to support direct trauma si bm( 
stood, this review of those fractures cared (or responsible for the major porticc of knee Joi^ 
OQ Surgical DivUon “C" tad in the Surgica] fractures, since It b the outer and exposed side cs 
Out Patient Departmait at the Hosplti] oT the eitba bone that is most freqmlly Inj ured. ^ 
Unhenity of Fennsytranla, durtag the past to The fractures collected b Table U rejnsait 
years, was uDdertakoL those cues cared fer Sarrical Dbridoo C 

AiuUrmkai (fintidtrciioMj The knee jobt, so and the Surgical Out Patient Departnxst for tbe 

situated between the ioQgest bones b the skdrton, postioytara 

b subject to freqoent and tmasual strain. CoUJns OQerahaw stated that fracture of the artienhx 
believes the kna Jofot to be one of the weakest surfaces of the knee Jobt comprised about s ptf 
jobts. If such were the case, dnlocatko would cent of all fracture*. BarbClan b a 
occur with greater frequency A modifies lloo of fractures of the leg, placed the inddence es owl 
hb statement might be blended to read “daiplto fractures at jA per cmL Steuff b 1300 

the fact that the knee jobt b the largest Joint In iractoies, found tlbial bvolvenient b 5 per cent 
the body its strength b largo part depend upoo Of the 66 fractures of the tibia, 16 or 1 1 

the multiplicity ol muscles, tendons, and In bvolved tbeartiailarnirfaceiof thekneejernt. 

men t s entering bto its structural suwKct,” 'fte Cutier in a recent report, ohserred j foctniO 
most Important of these Ugamcnti arise fmm the occnrrlng betwe en t^ condyles of the femur 5 « 
bones btimately to and immediately m n^krrttng the external condyle, Ttd 3 of the btg oal^uJ ^ 
the weight bearing articular surfaces. StaUUty dyle. The rebtire frequency of fracture s inTUv li^ 
fa part depends upon the rnabtenance of the both condyles b greater than that observed 1* 
we^t bearing planes (condylei aial tiblal pla Table L . 

teau) b thdr true relationshb The Tnala, for obvious reasons mffeied by ar 

Frt^uctcy In a review of 10,399 fractures, more fra ctu res than the female. The 
Ndioc s Sttr^cry places the biridence of frac tur es portion of these fractures uuou I'edfp 
of the femur at 743 or 7 14 per cent (X the« and active period of life. But few wwt et*^™ 
8 j were of the lower end of the femur 55 per cent befcffO to years, and fewer still afte 60 ft 
of which bvohed the condyles. The ratio between HI, A aM B) * w nune 

thobtemaljcxteniahandbothcoiidyleswasgiven Eiielecf A bumper fracture" u 
as 5 3 4. Of 549 fractures 0/ the tibia, 104, or Imi^ies, b the result ^ a direct blow ^ j , 
10 per cent, were of the upper end, 83 per cent by an aatomohUe bumper Cary 
of which bvolved the head. conq^lex fracture faTolving the external 

Tcca SaiKil DWUm C— Or K L bM— of ^ (MwW 4 Vwbnh Sad tt Cb rWaiWlM» "^^ *' *** 
irittM « tSa Tnataaat W fnetaa a Tb Aaana a CaaBa, ^li liiarr 14 > 
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Rcktire loddeccs* 


?S^ 


HU 

EkboZ 

TMJted. 

9Hk 


£anJ 


rcfc, tWw'fatf. «rt aJtoyd ^ rfj w Dypv pw «t 

ItB^tfaoktT 4tt*PutiU<lj ' 


Tfrf'fmwunii'i 


m- *Jw** nj«»t tSi r^*^, Sfr»alai<d tU bviatm 
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oMty of \ht hetd of the tfbia with ta avulsian of 
the tibiofibultr joint and rapture of the crtemal 
lateral ligament of the knee jtAnt. He added a* 
fljoociated injuriea, Iiacluita erf both taberoatw* 
of the tiWa, ftmctoie* of the condyiea of the femur 
and fiflctnrea <rf the tibial ifrfne- 
Rapture of the cnidal ligament* and Injorv to 
the «<»T"nimiir cartilagea were rododed. He wae, 
howmtr unable to find Injury to either la early 
ca*e* operated upon. In. later case* where pretcr 
natnraf antert^xjeterjor mavement wa* u*« as a 
criterion for a diiupaorii of crucial Ugament nqy 
tore itone were observed. It would appear that 
one could not be asauied of crodal bgament nJ> 
tait os tear of the external lateral Ugament with- 
out open operation 

The anloiooWle bumper wai rapcwuJble for 13 
o! the 40 hractuna collected under Table H. The 
exttmai tuberodw of the tfirfa was Involved m 
6 internal toberoaity m 4, and both tuber 
oiiue* In 1 case*. The InteniiU condyle o! the 
femur was fractured in i case. If the patients fell 
down stain, usually doobllng the extremity oodei 
the body the external tnbaroaity was fiactmed 
four tim^ Football tacilet were re^wnsthle for 
2 fractures. Cowl injuries the result of bend-on 


auto were re^nslble for a fractures. 

In 14 cases falls were recorded wid in 5 the na 
tnie of the Injury was not snenticoied 

CoBms found the automobfle bmnper respoo- 
afble for 36 per cent of those fractures of the tibial 
head. 

The mechanka of these fractures i» not without 
totertst Barttlun, quoted by Collins, was tm 
able to produce frsctuiei of the tibial head by 
mere internal or external tomoa- When to torsioo 
there was added a direct Wewr ihc fracture re- 
sulted. 

Cary believed that the drote td violence was 

tasuffidect IB itMU tO pcoduce Um CX 

tensive mjury ooe often sees. He added that 
musculax aetto played an important part, though 
the traama was the primary cause. 

In extension the knee joint is unusually power 
ful, whSe tn fiextou moat unstable. When the 
fracture force k so directed against the exlcrnal 
aspect of the knee as to produce a genu valgum 
tite tibial bead, partkulirly the external tuber 
osity with the fiVula 01 the extenial condyle of 
the femur may be fractured. When the force is so 
directed against the internal aspect of the knee, 
as to produce a genu rtrom, the internal tnber 
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TABLE IV— FRACTURES OF BOTH IDBEROSTTIBS OF TtLE TtBIA-^Coatlxmed 
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FRACTURES INVOLVING THE ANTERIOR AND POSTERIOR PART OF TIBIAL HEAD 












FRACTURES OF THE SPINE OF THE TIBIA 
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1 Ect«Ml UbcTtk «4 tW Wilke. Good perftWo 

1 j kftar lajvr N ccapl«iM«. Wortinc M • mltxr 
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' 1 n^Oakllcr blmrr No mldgLl wteCtorm l>id 
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li 

TVmtStfakbki* elUM bdov tb( bmd oberck. Good 

poKdae 
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tztWtaO WbetOe e( Xhe «jlM. 0(Mdpc«l^ 
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FRACTURES OF THE COMDEXES OF THE FEMUR 
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b* kv* Mj «Mk. pabW ad vobUr tf* vt* r^ 
wufendaO^ A ea^TWMaUoa oar J 
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oftlty or the internal condyle may be fractored 
On whatc^r^ degree of flcrion of the tnee at the 
lime of direct trauma will depend the pomt of 
contact of the fenjoral condyles with the tiblal 
plateau. In fiejdon the posterior portion of the 
tibiaJ plateau or shell, would (cad Co be cru&bed, 
while ia extension, the crush would be more 
antenor with a resultant back knee.” When to 
this simple raechanam one adds forcible torsion, 
lateral or posterior displacement, it does not re 

r re Qn> loo \u\nd imagmatloo to reconstruct 
forces einplo\*ed in the production of these 
•ooietimes, complex fractures. 

Dffffrmily The knee joint ma> be swoUen, de- 
pending on the amount of effusion A rapid swell- 


ing would suggest intra-artlcular hjemorrhage, 
and when delai-ed probably serous. The knee wfll 
be held m partial fleodon, and further flexion or 
extension will be limited. DepctKling on tlie dit- 
placenoent of the condsdes of the femur or tuber 
oslties of the tjbia wilf depend the degree of genu 
vanun or valgum. For the same reason, “back 
knee wfll depend on the downward displacement 
(rf the tibial^teau. In the absence of swelling, 
the degree of displacement of the bony fragments 
may be discerned, and espedaJIy, widening of the 
tiblal plateau- 

Prelemalural anteropostenor movement might 
fadicate rupture oi the cnioil ilgaments. One 
would hardly be justified in the elicitation of this 
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Bgn mthout ascithoti, due to ptin oc motloa td 
the injured joinL After lodoctiao d uucftthcdii 
and with nuacolar relaiatixt, one eannot be po*I 
tire. Cary failed to find this anteropoaterior 
pceteroatOTi mobility in is cases In wnich Ihla 
particnlaT point was dvtn attention. 

A pcaidi'e dia^noaa of frank toamentona leer 
can be made by open operatioa. Ttb would n|>- 
pear to be uajasdnable in any case. Ooesatteo' 
tioQ is famnediatdy attracted to those sprain free 
tnres or oateocboadral separations, marking the 
lite of the attachment of the cro^ U^amenls. 
WapM' Bernard, and Krida believed them to bo 
tree apram fractures of the crodal lijamenu. If 
this be true, it would appear that one might ex 
pect pti 4 i, rather >>un a true tear or niptore of 
the crucial bgamentL 

Diapuju It therefore, In this loiory 

that the time has mme when we oniu depart from 
the methods of diagnoars based tipoc t^ carefo] 
history of injury mnptocns and physical signa. 
Tha triad hu resulted la too frequent disaster 
through failure to make the proper diagDoais. It 
may seem heretic to suggest that one mlnlmin* 
these methods handed down to as through loog 
periods of practice. 

T1 ifk fhs kuiafy 4f tnum^ taffidtni h fr*imc9 
airy 0it4of tU fipu 9r tymftam $/ 4ffsaitr$ that 
b, deforinlt> crepitus pretenatoal mobCUty 
100 of fuDCQoa, p^n, twT&bg or discokratkn 
iuptans shnld m cvnfirmei or Ju^mtd Ikrttifk 
am early oftd staiahU rMfttpnaU^ctU aamimatioM, 
ReraHing that pain is twiaUr the predominant 
i^ptom in thoM fiactares about the knee jomt, 
this smiptoci aiooe should ie^ Qi>e to \ ray 
ezaminatkxi of the part involved. Until we hare 
had suitable roeot g e u dkigical atodlea, and not 
until then are we ezonera^ at pdnt of law In 
faBure to make a fracture dlagnosb. 

EHeni ef boxy tj^wry In tfe coBeeted aeriet of 
40 cases, the character of the fractures have been 
tabulated to permit of scene anwedatVm of the 
extent of boot damage (Talde iV) A few of the 
fracture roentg en ograma hare bra leprodoced, 
the deaulntloa of each beatliM the caae n umlw r 
comapoodlng to that in TabTe I\' Each 
itpxeatnts the podttoo of the bony fragments after 
reduetkuL 

Vaiylsg altcratloot in the bead d the tibia 
were obaened. Widening of the tlblal plateau was 
(reqaent. There waa ttsuaiif cocomlnuUaa due to 
a crashiof injury The degree of ditplacetncBt was 
variable. In 14 of 17 patienU aomitted to the 
hospital, the posltioa of the bony fragments vaa 
crmslfWed sufficiently good to danand no farthcf 
correction. 


It it probably lefe to add that the degree of 
alteiatioo of the tlbfil platean and espec^y the 
articular facets, was never appredateu to its full- 
est extent, by t]^ unal antempeaterkr and Utersl 
Toentgenogiams. With the kn« In partlil flerirwi 
an anlcroposterka- roeatgenegram may be pro- 
duced, which will show mere of the detail of tfe 
UbialpUteau. 

Practoies of the tihial spme, though few Iq 
number were found to InvohT the base c# the 
q^fne. It may be that those fractures at the baso 
Rpreaent sprain fractures of the crucial Igarmts. 
Fraclom U the tubeiule could represent dthex a 
dlsJodgement of tlie semflumr cartilagea, or mere 
likely, the result of fordbJe contact with the 
mesi^ sorfacea of the femoral condyla with 
which they are in dose rdatioQ. 

'Htt fiacturts involving the anterior and pos- 
terior portions of the dbhu head (Cases s; and yo) 
could probably have been dswed uods these of 
the tlblal spina 

Fractures of the femoral cood^ia were reprs- 
aentoi In theif rimpfer form, that of the irngk 
cond^ or as a sprain fracture; 

4 ts*aaUdeidrd*ledMiirut In 5 fractmts « 
the crteroal tuberosity d the UU*, thera was u 
asMdated fraenue of the bead of the fibnls- u 
s of the fractures d the latenial tnbetaity ts 
tibia them was also a fmctare of the head 
fibula. With a total d 30 fractures of the tlaal 
toberoaltlea, this Inddeace d ? fibolar 
would place the frequencr oi fractures a t* 
of the fibula with toe tubcroslies tf the 
tibia at about 33 per cent. 

In 3 cases there wns both a fracture cf ^ 
and femur into the one knee joint, whik other 
assodatfd fractures invofred the huinerus In u 
tbebooesoftheoppodtelegln4 andinln«Bvi^ 
cases the nln*, tue davlde the perns, tie rtta, 
the mslar and nattl bones. 

TrwtmtnL Twenty-seven patients ctM (fi^ 
under the care oI Surgical Dinricsi 6U- 
Ihsse fraclam were trested u singfcal caer 

In cases in which repoaltioo of 
waa ne eded the te<inique was faWy 
With the patient rechnlng on the flooro^ 
table and under ana*thesu^ trac^ h* JJ 
tudinal dlrecdoo was made on th« ^ 


to the ankle and pawed around the « 
third a0iitaat famShSrrfident 
TV operator rdded by tVfioon:^ 

«d to moid the bony fragments Into 
tfott. lutooe thkcooH V accompli 
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Fit It Fit ib 


Flc I Cmci 1 Before opcntwQ b refultfiKfMotli* Fig* Cue* Coodition before tnatoenl. 
tftcr operttkPQ. FIf ^ Cwe 3 Before trt*tinenL 


ually, in other* molding was aided by the appJJ 
cation of a Spanish wlndlaas, TIic latter procedure 
wa» e*peaalfy applicable to those fractures about 
the tibial bead No more forcible measure* were 
recorded. 

Attention was particularly focused toward the 
replacement of tltf weight bearing planes to their 
proper relationship In so doing any genu varum 
or valgum, or ‘ back knee ’ was corrected 

After rrfuction, lateral molded, plaster-of 
pons splints were applied extending £rom the 
penneum, down to and around the foot During 
their applkation the longitadinal traction was 
maintained, and the knee roampulated as little 
as possible. The knee was immoblUred in slight 
fledon. 


Bernard considered fractures of the tibial spine 
and attention to the necessity of open r^uc 

tion when the lateral meniscus would not permit 
a doeed rcplaceinent of the fragment 
Cubbins reported an unusual fracture m which 
the lateral meniscus was dislocated between the 
fra gm ents comprising the external tuberoaty and 
the heiul of the tibia. He advised open opexation. 

Ihere are some few injunes which may be 
grouped with ''ostdtis desiocans in which the 
mAkw manifestations are those of free Joint body, 
and in which their removal compktel) relieves 
the patients of symptoms or disaDilily 
Cutler in a review of j8 fractures of the con 
dyles of the femur 15 of which involved the knee 
joint, called attention to their successful treat 


The aniesthetk; eraploj-ed depended largely 
upon the patient open drop ether or nitrous ondc 
were used frequently Recently ^Inal anaothesia 
has been eTnplo>*ed with much saliifactwii. 

None of the 40 cases recorded required open 
reduction 


For those patients admitted to the hospital, 
the avera^ p^od of hospltalnatlon was 26 days 
with a minimum of a daj and a maximum of 95 
da^ 

The molded plaster-of paris spUnts were re- 
romed at frequent mter\’aJs to permit of care of 
the soft parts. 

Cotton and Berg have ad\ised against open 
operation in the crashing fractures of the external 
luberosilj of the tibia, 'Their dosed method com 
nnies a jamming back of the frament to where 
It come from, mainl\ upward repucement 

CaT> described elab^tdy m* method of re 
ductlon. He did not empIo> the fluoroscope. 
was accomplished D> plaster 


ment by dosed methods. Fractures of a single 
condyle were usually replaced without openoper 
abon and maintained in a plaster dressing Where 
both cond>des were mvolved with tractron arid 
plaster he obtained good results. Further atten- 
tion was called to the adWee of Scudder, Speed 
Cotton, and IVIlson end Cochrane on this lubJecL 

Penid of diMbUUy 'The termination of the 
as-erage p«iod of disahillt} was ext re m ely diffi 
cult- It has alwaj’i appeared to be of little im- 
portance BO long as the patient, some time in the 
near future ina> be assu^ a g<^ and useful ex 
tremity Howc\'eT. m accordance with the usual 
custom, an approximate idea was obtained. 

The plaitet-of pans splints were usaall> rt- 
raowi at about the sixth week. Where the frac 
tore in\’oK’ed the tibial bead the patient was 
usush} able to walk without the aid of a cane or 
crutch at about the third month- Se\*traJ ap- 
parently needed the lupport of a cane or crutch 
a much longer penod of time, up to 1 year In a 
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fV 4^ D* 4b. 

F% 4 Cue 4 Bdora tod tfter tretoacat 



S*- jb. 

FI(. 5. Cue l6 Bdon mri tftd tTTB tTwnL 


few cue* tbe ditabOity wu In all {vobabOitv 
petmaneiit thrmgti not complete (Cue* ig 35 
and 371 

Complete return of functioci to the knee jotnt, 
ai tstiinated on the buii of itabOlt) and itrength 
a* compared to the oppoaite knee }cioC, and ab- 
KQce U untomd •j^ptom*, wu rAdent at 
aboat the fifth month, and fnxn then on to a* 
much u 3 year*. 

When the fracture wu In the nature of a ipnm 
fracture walhcg withoot t upijurt wu poUkbJe 
at about the fourth month. Ooa patient (Caae 
40) wu umg cratchei after 15 months The tact 
that this panlcnlar patient wu recnviDg the 
benefits of a workman's compeosadon u a result 
of this injury may explain this onosual dis- 
crepancy 

If tbe tibial spine wu involved, wlthont frac 
ture of the toberoildea of the tibia, tha period of 
dinbUitv wu short, t weeks In i ■-■■e, and aK 
months m another 

In those fractures of tbe femoral condriea, the 
padent wu able to walk without the aid of addb 
penal support, after 4 montha. From that tlmw 
on, up until i j-ear there wu complete return of 
fancoon, 

Swett advised 6 weeks’ ImnviWitnKnn for frac 
ture* of the tfhttl bead with kru-i- joint Invtdve 
mcnL OUmhaw reviewing fracture* of the fenjnr 
u wen u those of the ttbfii bead arreed with the 
above period of Inunofaih radon. h<- farther ad- 
vlKd wei^t bearing after 3 montha. In some of 
hi* case* 18 montlM were required for complete 
return of function. 


CoDm* immobihied for but 1 month, which 
wU then foDowed by gradual motfliiatira until 
complete recoverv Hi* fracture* were limited to 
the Dead of the tfbU. Cotton pennitted wrigbt 
betiring in about 8 weeks. 

Fjrh fracture should be treated according to Its 


partknlsr needs. As a rough gmde, indeed, coe 
may tmmobQixe those fiactarc* which Involre the 
knM joint for about 6 weeks. After removai <£ 
whatever method erf hnmobfliiatioc guided sethe 
motion may be pennitted to re-eriabiidi jcrfnt 
motf^ and to cnconrage return of mosculix mp- 
poet. Weight bearing may be begun at tbe third 
month to tho*e fracture* which faruht the tflrfsl 
bead. When the fractort involve* the ccodyto erf 

the femur weight beanng may be permitted after 
4 months. Cample Ce return of functico is not ^ 
be expected for about 6 months, and then, de- 
pending on todWidoal clrciimstancea Some uuy 
Udu Itmgej u long u * years. After this ti^ 
one may expect tint whslevtr dsabilfty moam*, 


be perroaneuL 

RomUs In order that cme mlAt conel^ ^ 
tome degree the extent of bone mjury with t« 
ultimate result, all caaea have bra tsWatra 
(Table IV) with thnr last follow-up 
dsariJicaticn. One (Case 24) undoubtedly a 
Charcot Joint was ondtied to the rmrunaPaJ ” 
th« stsUstlca. Of the remaining 39 panoti, 
tt, or 84 per cent, were foDowed. , 

The result* have bem dssaificd on the ba» 
complete anatomic, symptomatic, and 
f euy v cj y after the method originating st ^ 


MasaaiiuaeUs General Ho*frftsL The r 
jeproents a 75 to 100 per cent t n i trrmk ri rt^ 
ratioo. It would appear unnecewry sm to 
extrenjehr difficult to attempt a doser 
orf anatonuc restocattn. This definlticei 
baKd on the groa* appearance erf the knA 
cooformaticra and aHncDWiL Wbm the 
ical reatoratlon is Jodged from tbe rom^enogriBi 
no aingie ca*e would rate an anstomxal 4- 
Where tbe c or rect reUtkuahip of tlw w^ 
beanng plane* ha* been reatored, and 
or examiner adrmti of no deformity and 



ELIASON and EBELtNG TREATMENT OF FRACTURES OF TIBIA 665 



FIc 6 CtMi 7 Before ind titef tn»tt»niL Dg-B. Cam >6 Before treatroeot anUroporterior and 

Fig 7 ij. Before and after treaUnent- lateral riewt. 


Bcnce or pretcroatund mobnitj one must admit 
of a 4? euatormcal result- \ii^ere function has 
been coropletelv restored In the knee Joint par 
ticulariy functional ceatoraUon depends in Urge 
part on anatomic restoration 
A second figure 4 represents a complete absence 
of symptoms, and a lost 4 signifies a full economic 
restoration 

For example 4?-^-a would signily 75 to 100 
per cent anatomic restoration S'S to 75 per cent 
symptomatic relief and from 25 to 50 per cent 
economic recoitr) 

The follow up reports are summarised for each 
tj-pe of fracture 

Esicrnal tuberanty oj the ttbuj Of 15 paUenta 
13 were followed. EHcven of the 13 or 91 per 
cent presented 4?-4-4 rewilts. 

Inlerttal tubcronly of the tibia Sei*en out of 8 
patients were folloa-ea Three or 43 per cent, pre- 
sented 4? 4 4 results. 

Fradtpn of both taberojiiiu All 4 patients 
were followed Two cases presented 4? 4 4 re 
lull*. One case (Case 35) represents the result 
of a compound fracture Another case (Case 37) 
undoublrily represent* a fracture wreck, the re 
suit of too carl) weight bearing or poor fixation. 

Fracium of the anterior and posterior portion of 
the tibial head and the spine Fii-e patients re- 
ported and oil presented 4? 4 4 results. All rep- 
resented good anatomical reposition of the 1)on> 
fragment*. 

hradtirts of the cottdxies of the femur Five of 
the 6 patient* reporteef But 3 at this tune pre- 
•enied 4? 4 4 result*. To thU group it would ap- 
pear fair to Include a cases (^iiics 35 and 38), 


which after a longer period of convaleacence raa> 
be expected to report more favorably One case 
(Case 40) a sprain fractnre, hobbling about on 
crutdiea after 15 months, represents a gross faD 
ure on the part of the workmen s ccFropcnsatiou. 

The follow up reports have been considered 
from the standpoint of their relationship to a good 
anatomical restoration of the bones mt’olvrf or 
to a poor anatomical restoration 

In fractoies of the external tuberosity of 
the tibia, 5 showed a good anatomical reposition 
of the bony fragments in the txist reduction 
roentgenogram. All practically have presented 
4? 4 4 result*. One at 5 months had slight pain 
on walking In 7 fractorcs, in which the post 
reduction roentgenogram showed but a poor ana 
tormcal rcpoaition of the bony fragments, all re 
ported favorably 

In those fracture* of the internal tuberosity of 
the tibia, 6 showed a good reposition of the bon> 
fragment* in the postreduc^n roentgenogram 
5 ^ which to all practical purposes presented 
4? 4 4 result*. Two have reportel at 10 

month*, and i year pnor to the completion of 
coni-alesccnce. In but i fracture, where a poor 
anatomic restoration wai recorded by the post 
reduction roentgenogram (Case 19) the ultimate 
result was poor 

For the entire group of 33 patient* followed, 
4? 4 4 results were recorded in 70 per cent Wth 
a longer period of conmlescence In a few patients 
n better report may be c.Tpectcd Of the re- 
mainder with the exception of the patient (Case 
35) who sufTered a compound fracture there were 
only mluoT deformities a few syToptoro* in the 
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onicT of occi«ioD»\ pun, or ^eakncn tnkd lnsl« 
bibt) of t IcMcr drgm, and but ftliffat ecoaomk 
unpairmnit u a ranU of the Injtty There were 
DO caaa of non unlob. One caae (Cue tj) bad a 
resultant looae eTaflunar canlUj^ 

In w'eral patteoU the foUow up data bat es 
tended be^ cod a penod of 5 (Can 1 7 
15 16 to ai tj 30, 34, an (3 37) In oooe of 
these coukl the ultimate resulu bare been inter 
preted a* being compbcated b> an artbritia All 
of these mth but 1 eveptkds (Cases 33 and 37) 
presented aM 4 results. Attention us bem 
called to the occurrence of chrook arthritb 
Colima 

SCnOtAfiY 

\ lenes of 40 fractures of the dbial bead and 
fcnxiiil coodvies has been presented- AH were 
treated b\ dosed methodv hone were reduced 
at open opciatiorL For those patients admitted 
to the bo^tal, treatment mainly consisted of an 
early fluoroacopkally controlled redisctkm, under 
a sdecled ancstheska. ImnsobfUiatlon wu sc 
compUabed with molded plaster-af-parii snliota. 
Splints were usually removed at the ena of 6 
weeks. V\ eight bearing was permitted at about 
the third month m thuo fractures of the tibial 
head. Ueight bearing was permitted at about the 
fourth month In thoae fractures of the coadrlcs 
of the femur Complrte return of function was 
obaerved at about the lirth month, and 00 up to 
the second jTir 

EuhU four per tent of 39 fractures were loh 
krwed. Se%-entj per cent presented 4? 4 * results. 

On the bash of this data it appears justifiable to 
condode that the dosed method for the treatment 
of (racturea of the tlhal head aud femoral coo 
dyiet, which enter upon the knee leant, offers aat 
trfactoxy reaulti m even piartlculariy severe In 


juries, where attentloEt h paid to early reduction, 
with indiddual judg m ent as to the need cf i 
cabinet makers re^tntion of fragmenlj, fol- 
lowed b) ample protection dunng convaleactnCE. 


Cua I C. I-fciaJe,»atduyTsn 
•board a wnm l f a tnl . ermbtd fmetare of Lsr bead if lie 
Mt tibia, wlib fpcdal astfvcisnt of the olms! Cibe» 
It 7 ssd maidmbf* videalnf cf the loot Rrin Tm 
bw cf the £bala *as lE^wi** tfset u rrd (Fig u} 
Sirtm eaeoibs aflrr the hstary the pailmt wrote w 
•ba feh BO ID eflerti fren tbi Ifirtore. iihaiMcsciwfw 
•boot IK Toats slur (nctSTt. Sbewslledskkntshi^’ 
Tbm was no Dariatfca of motko, bot wss tbert 
Datanl DoUhly She aefbeed aopsia dtber wbaitffs 
baufoE « oiiln* She iliird that wbro wmUit if 
•taira, sbe Umkd to ftror tbe left kace ibglub ^ 
X-rar modaitlcg at tUi ibae »htrwed Ibe £r**»c*n 
gnftwf 1b food poiitkn (7%. ib) 

Gsm — 4?--4-4. , , 

CAai t. J W, uaJe. iced 35 ytsa X r»T 
iboe td • coffizoiBci ted, crosiwd ffactoro c* ta< rUtfsSJ 

tnbenwJty ed tie brad of the kft tIbU, whb wideali* ef tie 

ilUaf ptoUaa (Flj 1) I^taJ molded 
•pfJled I day* Uur He wa* dodwned frees tb* ko^» 
KTcsdaTt uter InfMT Hiptinti mere to plKt, 
was op on mtxics. 

No loflow-ap, 

Caaa 3 H. O ■rd U 

•bowed • fflmafmjted, CTO*bed fractore of t* 
tubaorfty of tb* left flja, tmoWof lie artlc ski 
■s f«r u tia ^nr. In adifTtV* tier* mt* • n^awnw 
frsetare of tie brad erf tbs fbuU, wfli coonriBcto 
•ball (Fi*. 3) Approdreatelj ttortero wscwtto W 

•tain wflboot dUficaJtj fW 

In reply to a qoe»rlnT>aiiTo about 4 
patleut tUled that H wm» (olty » bd« 
•Bcnred to br •• *trtiaE ts it wa* prior to t* 
tWwm so pain, on-nl wtmkom ot »mefltop ^«2 
no detormltj He wa* not afraid to b* ^ Tafir’wtk 
added, that, after htam of uiiiiaal atreto, 
over tia htfla and throurb tbe wood* ow 
tia knee woail fed a btSa Ury and tired, bat wt^W 
t a cOTct In an boor 
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Caik 4. G McBnintle 50 yt*n. X-T»y CT i m i n * 
tkm ibowcd fc comminuted, cnabcd fnclnre of ibe a 
tefntl tub«o«It7 of the ri^fat tIbU, wUh consldmhle widcn- 
lof; of the Joint lurface and Irregukiity In contour The 
pcaterior tjpect of the dtcraJ tnberoelty wu depretted. 
ThOT wma In edditioti. a com minuted fracture of the ri^t 
bumenia at the junction of the lower and mtddk thhda, 
with markrf anterior bowlnf, but otherwiae food porfdon 
4a) Four and a half month* after Injury the patient 
waited with the aid of a cane. He had no limitation of 
reotion, not wai them peeternatural moWUty 
Seven and a half montha after fracture there wai good 
■natfHTilc rcatoration, with a good aymptomatic and 
economic recovery 

dua— 

Case i&. J B . female, aged 35 yearn. X ray examination 
tiaiwed a coenmiimted tricture of the plateau of the In- 
temai tuberoiltj^ ol the left tfbU, with the fragmoiu In 
food poaition (Fit 5) A ppi o ilm atdy s year* later ahn 
preaenled a complete lecmrery with a good anatoccdcal, 
tymptcoaatic, and economic rault. Approx im ately < year* 
after fracture the itated that the bad no dkeomort or 
Interference with function whaUoever There wa* no 
deformity She walked wilbout a Emp She did not lend 
to favor that knee. 

Claaa— 4?-4-4. 

Caxe 17 \ IC, male aged 47 year*. Ten month* after 

injury the patiwt preaentri hhnirif to the Surgical Oil 
Batirat Department with the cnmnUlnt cef pain on walking 
X ray examination tbowed an oblique (nctoie of the opper 
rad « the UbU, extending from the Internal aspect 01 the 
(haft, upward to Invotve the articulatisg surface There 
was a tunOar fracture of the upper end of the Sbuia. The 
fragpeats bad united In good poiltkn (Fig. 6) 

CUa*4?'3-i. 

Case 15 M firms 1a. aged $6 yean. X ray eramlna 

tloQ thow^ a comroinute^ crushed fracture of the head of 
the tiUa on the left aide with the fractore lines cntertoc 
onto the iolnt surface. The fragments were la good 
potitkm (F^ 7) 

In reply to a queatfonnaire, approxfinately g year* after 
the fracture, the Tnlient ilateu that the knra jofait was 
completely ankyioted. A sequeatrm had been rem o ved 4 
year* ago. 

Claa*— o-r-j 

Case *6. >L IL, male, aged vj X ray examisation 
showed a fracture of both lobcroariies of the right tibia, 
with the fracture Une* « iptwltnf into the knra jSnL The 
fragroenUwereingoodpa*Itfc«i(Ffg.fl) At 3 months, and 
at 1 year after the fracture, the patient pretetiled a good 
anatomical, tymptoojatk and economic rcsulL 
Oms— 4 >-4-i 

Case 17 C.G male aged 45 year*. \ ray examination 
ihowed a enubed fracture of the tlbial head, with the frag 
menu In good poaition (Rg. oa) In reply to a qucstloo- 
nsJre about 10 year* after (olury Ibepanent stat^ that 
be wa* wearing a walking bnira. There waa no pain, 
«eakne*s or wobble nor wu he afraid to bear full weight. 


He limped, however and there wa* a pertiitexit bow of the 
Injareaknee. 


Cask 3* ^C male aged 16 yeara. X ray rrsiritnatlon 
abowed a fracture of the areolar surface at the base of the 
hmer tubemlc of the spine. There wa* no dtolacanent 
of tbefragmenu (Fig. 10) Examination of tM patient 
about 0 roontha after in)UTy abowed a full anatomical, 
fonctional and ecoDomlc recovery He atated that hi* knee 
joint wu u strong u its fellow u early as roonth* 
after Injury He wu not afraid to bear full weight on that 
knee, nor did be favor it wbra walUiig 

CU»— 4 ?- 4 -^ 

Case 35 C male aged 54 year* X ray examination 
•bowed a comminuted fracture of both bone* of the left 
kg bekjw the knee lobt. There wu a comminuted 
fiactorc of the Internal condyle of the rxdit femor with 
the fragments in good podtioo There waa, In addition, a 
comminuted fracture of the head of the right fibula, the 
{iaginent*,Ukcwiselntoodpoaltiock(Fig. 11) AtfoUowup 
4^ month* after injury he waa able to walk without the 
aid of a cane or ciutdL Eiaminatloo about 5 months after 
the fracture showed that flexion of the iroee jobt wu 
limited to about 30 degree* The joint wu not u strong u 
it had been prior to Injury Th^ wu 00 pain and the 
patient wu not afraid to bear full w eig ht upon it He did 
not favor that Joint when walkinc There wu no de- 
fonnity He oba^ ed occasional so^ tissue sweOlng 


Case 36. msJe, aged 4 h you* X ray examination 
ahowtd a longltudinai fracture of the lower end of theihait 
of the left femur withatpUttingefiof t^ertemalcotidyle. 
The fragments were In extriVat podtion ts) At 
follow-up 6 Donthi after Injuir the patiest presented a 
eisMkte retain of functloeu TVre wa* no deformity 
wcasnesi, psiin or Umltatkm of motion. 

Oass— 4?--4-4. 
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THE PATENCY OF BILIARY DUCTS 

DcTERUCfED Bt RADIOrAQDE OlL IWJECTED TtoOCCn A T TuB* Pu:VICrtrn.T PlACtO Df THE 
Coiorox Bile Doct ro* Tire Po k po bi oj Psouwoed Deaiwaqe 

E STARR JUDD II D FACS-, m J ROBER'13 ri TTIJ-tP S, UJ) RoemiD, JlD«i»tA 
TUU» Fawkiba 


AS HAS been pointed out, prolong drelntgo 
of the biliir> irict U •d^■i»ah^e under cer 
Uln conditiont, toch u reino\'iI of ■tooct 
frtan the conunoo faile duct infecUoa and tuppa 
ratfoa in the bflUry tract and rccoialruction of 
the duct o\-er a T tube. WlmeN-cr the cocnmoD 
bOe duct i> opened for an\ porpoae, a tube ahould 
be left in the duct If a T inbe la emploved com- 
plete control of the flow of bile can be maintamed 
the bik may be allowed to dlicharxe freeh to the 
oatilde through the Ion* arm of the T tube or It 
may be forced into the duodenum b) damping off 
the tube. In certain Inilancea draiaage by this 
method has been continoed for u long as a year 

e }u\‘e not had the e i pm ence of having a atric 
lure of the dnrt foilow the procedure and If the 
duct ts patmt there li no danger that a bOiaiy 
fistula will pemst titer the tube it removed. 

It b ahra\i deiirtble to know Just what has 
taken place m the bOiarv tract and whether the 
duct* are patent, before reI00^al of the tube b 
cooodered From a dhucal standpoint, thb can 
be deterrmoed fairly accuratd} One can be sure 
that the duct b patent If there a no discomfort In 
the upper part of the abdocoea, no Jaundice ol>- 
serv-cd either dinkalh or by testa of serum if 
the stools are of norroal color and If there a no 
leakage around the tube during the time that It 
b clamped off However In certain Instances, 
althougn the ducts are wide open, only a small 
quantity of bOe will be dbchareed. Thb Is hidka 
tJ\e of the degree of hepatk mjory that has oc 
curred. The wuodlce wfll be alow to lubsklc, and 
the atoob will be alow to take on a normal color 
Any measure that can be carried out that wBl give 
a better aodentanding of the wb^ sitoatlon wfll 
be advantageous. 

In the post, vbualbatlon of the common bOe 
doct waa possible only occaakatally if there was a 
reflux Into the hfllary tract after an opaque meaL 
Sometimes other blliarv imdicab were seen. \cn- 
ables and Briggs reported a cases of visaahzA 
tkin of the biliary ducts after a barium meaL In 
I of these a stone in the cocoman bUe duct had 
trapped socne barium above its level In tlie duct 
In tne other case there was obatructim high fn 
the JcJnnnm and roediom was forced Into the 


common bile duct, gall bladder and acme of the 
bQiary radicala. VlnMdrzatkm has also been made 
ponihle bv Injecting medium through a tohe 
placed in t^K ^1 bidder or In the stomp of the 
cjatlc duct after cbolecystcctomy Sometimes, 
following the Graham-Cole test, both the gall 
bladder and the common bile duct are vbaali^ 

A new method of studying the biliary tract was 
auggesUd to Gabriel by the publicatlm of Glns- 
burg s and Benjamin t atudv of biliary fistuh by 
thelnJectJoo of HpiodoL GaJjriel fajected a radJo- 
paque oil through the T tube that hid been placed 
In the common b£Ie duct for drainage. Overheit 
emplojTd this method, and rqjorted reiulo fai a 
aeries of case*. With thb procedure itbpoadble 
to prove defimtel) the patency of the ducts while 
the T tube Is still In pooidcTL Soroetitws the me- 
dium retebes the cnaUer bfUarr pasages, and an 
opportunlt> IS given to visuslbe th« rsdiali 
and obtain a better uDdenitnding d the exhteut 
pnihoIogkaU processes. 

We have coed thb method In 40 cues. Tm 
patient b placed under the flocwoaccpe and tu 
radiopaque oil b Injected thus the passage o 
the meuium through the biliary tract may he 
wratebed 1 1 b net wise to carry out the proced^ 

If pa lien tJ have recenll> had chlHs or fever The 

nabeuts In our aene* have all been ambedat^' 
In DO Instance have Injectiooi been made 
than s wreka after operatloci. Although the Bte^ 
tore containa an occailonaJ report of HI 
from the procedure, we have not bad “ 
perience. After the ftuoroacopic eian^O^ 
more of the medium U Injectrf into w 
through the T tube and a flat piste of ihea^ 
men b made. In aocue cues we have 
much as 15 to so cubic centimeters of the 10*0- 

If the hver hu not been Injured, and tte 
moo bOe duct ia not obstructed ibc ped hun 
flow Into the duodenum to freely and so 
that visualisation cf the bihaiy rsdic^ U not 

poaalbk. The foBowing case b flhistrsUve. 

bl**7h*^ 

I i* 


ytKv Op«T*tV* reresied chroofc chaecjiw i»i 

but itiScSr The ciwurw* bOe <h»a •« 
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ibmt three tlmg* fwjnoil lise- ^'beo it vu o pe a rrf , the 
Uk KofMAied nciTiul, box m* Qnder «ome tefato. Ko 
bflt de£site duAfigitii vu proent A T tobe 
hs^ed isto the dna for the purpose o( pretoofed drelft* 
iftf ^ the bmuT- Cf«ct utd choieCTTtffrtotQy vu ^ 
loTBwd The tnbe wti left la piece for 3 weeke, end before 
its recoovil, opeqae medium m infect Into the trecu 
rercelcd ihst the docts were psteot, since the oil 
floired freely into the doodenom, ead there wi» 00 evidence 
of Its pre*en ce la the bOUiy tree vhen t list pUte of the 
abdomen wu tnide (Fig i) 

1£ the fvmcUon of the bladder baa been 
completelx destrojTd b) dueaw there will osu 
ally be dilatation of the common bile duct end 
other biliary rsuhcale. Tht* may ex-en be more 
manifeet If there i5 also obstructiM of the duct, 
inch as Is caused by stone. Insertion td tbe me- 
dium In these case* will show the dilatatioa of the 
duct and often some of the medium wdl reach the 
smaller bUiarj radicala This ts illustrated in the 
following case. 

Case 7 A msn, s^ 4a yew*, had had recnnmt at 
tacks of psln b the tight opper qradiut of the sbdosDra 
fofaoyrw*. Janr*djcew*SK(Oi«Umc*pres<nL Adlsrowls 
vu made of dmmic cfao l ccy st ltb with cboWEthUoa and 
•tooe In th« coaUDon bfk duct. At opetatiau U wot toaod 
that the gall bladder was tarn otxi cyidc, that Its 
function hod been completely oalroyed. The eomujon bile 
duct was dilated and cooulfted colcnlL Then wu atony 
material hi the ampuBa of \ iter Cbolecyitedoray **i 
performed and after remcn-al of the dfbrts from the com- 
moc bfle duct, a T tube was imeried fc* proloBgnl drolB- 
0^ tl was retnOYed at the end of a roooijj. After the po 
Ueot had gooe home be had two serere attacks of pain In 


the right upow qusdruit of the ibdomes without Jsuadjce 
Ei^t he TtUmed betaase td hinher attacks. 

A tecend oy m tkio revealed that the emmon bOe duct 
was thkk woQed oral dBsted to shoot fem times ncmnsl 
•be. The ink hi the dnct was ondw socoe tension. One 
•tone oad levmJ unaller ones were removed, after 
a tnbe pu^ readily into the doodenom. A T tube 
was plwxd in the duct to insure free pnloascd dnloin 
After it bod beca in place 6 months, radiopaque oU woa m 
lected throc^ the T hibe and the ducts were found to be 
markedly dwte^ but jmtent. Some of the medhim even 
cntei^ the imsIleT billaiy radicals. There hod been do 
recurresce of vym^oon, and no ^scomfort on damping 
o9 the tube for os long os 14 to ^ boon. The patient felt 
(hoi be was in good cotuflUon. \\ e were certain that the 
ducts wm patent, and th*t the openinx In the duct would 
ejooe proujptK after ttmoval of uie tiw This proved to 
be the cose (I^ s) 

In I case the greater part of the biUaiy tree was 
well \’miaH«d indiHung some of the smaller 
radicals, yet there was no obstruction to the flow 
of the m^um into the duodenum The common 
bfle duct was open. The wide disperaal of the 
medium through the bQlary tree was undoubtedly 
made possible by the compensator dilatapon 
Intemuttent obstruction of the duct oy stooe over 
a penod of >Tars had undoubtedly Increased the 
diittaUon 

Case 3 The patient, a man aged J4 ycon, bod hod 
severe code in the right upper gntdront, ossocuted with 
chiDs and jauwhee over a perkid of years. Two yetra 
before our esami ration, his pJl bladder ii«4 b ***" droii^d, 
with tanportry rclW of lymptoais. One year later choie- 
qfstgasttwtocny wai performed without relief Daring 
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rif j T t^be dnliM^ o( nmmoD bO« duct for j 
(Booth* (sOnmt mDonJ of (toon ncdlain InRnra 
(hnxi^ T t be do* (ntiy iato dandrcam, the UELu^ 
tm ■ «H1 KaUred 



4. Comaea bflc doct dr ain e d for f 
tnbe fcikniti* mnovaJ of «/*» from tk* uapdU, tste 
tin ^ wUcferpo medhao mrabd that tet fa **• 
uracted, bteriJ djoJcdochodueideooetmT *» mrmfj 
>9 Boelis lurr 


chi* penod be had becme idtOeted to oorphlBe beciaer 
ctf onbftotat of the cebC'Gke p3>" and the aaodated 
MQBdicc V duQnBi aaa aade of ttoee la the crenmn 
miedoec Eepiotitua dactawd that the fiD bladder 
anattooMed ( the The amfinmcKk vai db' 

cnueoed end the opealm lo the rUMoach ckaed. The 
cofotacB bd dsct ne tlxo opened It *u fQled with fool 
hde under trwtKtn. maer kd^ itoos, aad mwh etucna 
Vher remove] of the <a)cali, a e gr e ed forrep pnaed reetfafjr 
nto the doadenom A T tobe waa pboed b the doct for 
pTokro^ dratneiT and a dre«rd tab* waa ctiCcbcd b( 
tbc (ill bladder The Bro wae Infected, and there wte 
rather relative RdariKmeot lo the head of the panoaaa. 
Fh and a hah moerth* after Ihb aperatfoo. the patlmt 
utuiaed Dr wa» b «od cowDtim. There wae no er 
temal dralaace (hicat(£ tlw km( toi of tbe tube no Jeui^ 
dba, and ttoofi arre of nonnal color Tbe dneta were 
ctadled liw m^rctioa of the opaqoe Betboffl and foand to be 
patent Ttw tube waa then rn gored from the dnet ahh* 
outdifficnkj There wa* i^bt cbalaape of bOe afterward, 
bot tbe patient aaa abta to atart for becne tbe foQovfax 
day He report* that h» he* retnafned wen CFk. 3) 

ShooJd diacomfort arise 00 riarnplng off the 
external btanefa o< the T tube, oc ibould ^undlce 
Incrtaae, one can be reaaooabiy certain that there 
B some otwtructionjD tbe duct The oae <rf nuDiv 
paque oil wQl discloae the coodidoo, whidi b 
UJoatrated by the folknring case. 

Cue 4. ABiao,afeddtycan,hadkadcbofoc>atcctoaiT 
performed In 030 bramM of choteejade dneaae wltn 
■tone*. H* came to the cCnk j kter with an ca 

teraal Utlary fictsk and e lnU n ctf re (laadka, wUeh waa 
diH to a tlone In the coramnn tfle doct. In ipfta of tb* 


dnizMofUklothecntridr the haadk* bad peni^ 
At opentkm. It waa feoad that the Iter tm ilW 
ttncSc Th* ■‘.vwTi'an tdk dnet wu tPatwndenify t 
ktedud easOr admitted the fim fatei JtwT 
ara# reumrrd froca tha ampcik of \ater There an * 
inflammlko In the timaea at the tower end of Ih* coDiw 
hfledoCL Tlw bend of tbe panmaa waa cnkrjrd. Tfo 

rWil hepatJc dactwaanofpeen. ATtahe« h*rt« 
Into the ‘■ '■Tiw'rtrt bOe duct with ti* ld« that ft at* 
m«tn tmtn the lanndk* au balded. It waa t hopfat * t ” 
rim» bterai aaastMBoafa batwrni the cr«woa •“ 
duct and the doodowtn udibf be necea^ry ht q 
errr we wot »*t* tbe (fact waa open at bmA . 

waa r r eOTOT d fraen tha d»jJcnaJ amleot* Iwecw 
iho thrmnb tbt T tobc ahowtd that tea 

doct w*i treswBdooJy (ffiated. ^ . . 

Tha T tnbe »ta remored a mootha after ttt kw^ 
Tha hunk (xndaaly doaed. Nhicterti 
nor*] of tba tube Utml a rnttw h betw ttaik^ 
nmn and the awanoo bO* dnet wa* Btcoaaiy « *g *^ 
of fcoadjce and colfc. Poaterkw j**mH3itrtOkm*5^ 
mad* at the mme lime bec*n*e of fan«cB« *»drtti 
obatnctloo 4} 


cOMCHrtnxa 
Wo ffd thal thb metbod ol 
aateocy of tbe cocudoo bOe doct l »t*, 

jwkntaodlng d portopentive 
jOIaiy tnct which ba*^ Dccariutrf 

ho T tube. Sboold obitriict»(M erist, (a 
mo olteti be ««rul«d 
JO be pdteoL It nia> be 

» external diwfatge 00 remorff of 

kuowledge cotKenilng Indlvidoal Cfi'e* 
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more complete and the final resultfl can be more »- 
estimated 

)• 
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CARCINOMA OF THE CERVIX UTERI 

Five Yeae Resiiiis or Radidu TJEAfiDun 

LAWRENCE A. POMEROY iU> FAOS CitviLufr Omo 
Froca Iba Tamic QU Dtpotmtat o< Oypa eu fc y ^^ttj ****^ «wl tb* el lUjfim Thertw St. Aloii 


T he recent request of the American CoUegc 
of Surgeons for details of the results in cases 
^ mafignant disease treated in 
furnished the occasion for this lenes of case*. 
Thn report deals with 70 cases of carcinoma cervix 
uteri treated by me with radium during the Tears 
1924-35-ad, all of which were prov^ by his- 
tological examinatfon of biopsy speometis. 


ctDncAX RECoan 

The histories recorded m these cases showed the 
osual complaints of vaginal bleeding >’aginal 
discharge, end occasionally some pain. The age 
madence however was d some interest The 
CTeatest number of cases, as is usual occurred 
between the ages of 41 and 55 veors. The j'oung 
est pabent treated was 26 years there being 3 of 
this age The \oungcst 5 >xflr curt was 37 years 
of age there being 3 of this age- The figures 
regarding the number of pregnancies were not 
remarkable except that lo per cent of the patients 
had ne^■e^ been pregnant Thu percentage was 
almost identical with that reported by me (3) 
m an earlier sene* of cases. 

A special effort was made lo delenrune the 
dela> m consulting a ph>*sician, the responsibility 
for such a delaj being the patient s and the delay 
ID satisfactory treatment after a nhystdana 
advice this ^lay being at times tne respon 
•ibUity of the patient and at times that of the 
physician. The ai-erage delay m consultation was 
3 6 months- The shortest total delay was 3 days 
and the longest total delay 3 years, the a\Tragc 
total delay for the entire senes h^ing 8 months. 
Thb last figure li particularly interesting at the 


average total delay for the c vear cures was 4 8 
months. These figures cmpWue the necessity 
for prompt treatment if permanent cures axe to 
be obtaii^ 

ECASaNATTOK 


These cases were daaslfied according to the 
or^;iiiaI dsasificatlon osed by the Amencan Cob 
le^ of Surgeons (i) primary case (2) recurrence 
in vaginal wall following panhysterectomy for 
cancer (3) recurrence deep m pelvis following 
ponhysterectomy (4) caronoma of cervix follow 
ujg supracervical hyitcrectomy 

(A) Disease limited to cttviz (S) disease 
involving uterine caviW or vaginal wall (C) 
disease mvolvlng broad bgaments (D) wide 
fixation, remote metastases. 

Most of our cates were dasaified os i B C 
involvement both of the vaginal wall and broad 
bgaments being present m most of them. In 
addition a -t* or — vrms added to this clasnfication, 
+ meaning a proliferative and — a dfistructiv’c 
growth- A typical + case was a papillary growth 
filling the up^ vagina A typical — case was 
crater formation with no projecting cervix 
These extremes were easv to classify but aD 
caset, even those where proliferation or destnic 
tion was not marked have been classified accord 
iflg to the opinion of the operator at the time of 
treatment, as either -h or — 


DETAILS OF TREATirEKT 

Glass seeds were used for all implantations and 
A. ray was used to t^lemcnt the radium only m 
Q of the 79 cases. This technique has now been 
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changed br nring gold radon tmpUnf* and tsoally 
by the aiutlon oL X-ray treatment after the 
radhun treatment, bnt the fi g ur ea given are baaed 
on the old method of treatment A typkral 
radhim treatment comisted of one 75 milligTam 
tube, tcreened with o 5 millimeter iHver i 
miTh me ter braaa, and I 5 mfUimeten rubber or 
alnmitnmi, applied within the cervical and 
ntenne rMuda for 36 honrt, making a doeagc of 
75 X 36 eqoali 3700 miHjgTam hours. In addition 
the c^vix was implanted with 13 i mOUctiriegiaae 
impianti of radon makmg an additional doaage 
of 13 X I X 133 eqnaliis^ miUieiine hooraora 
total doaage of 1700 -{- i584eqQaIa4384mIliigram 
and rmUnmiie hotmor 31^5 milliaineadeatroyed. 
The merimirm dosage was millig ram bourl, 

the average doaage neing 4287 milligTam boura, 
coneapondlng very doady to the typical doac 
given above The largest dote In the aenei of 
5 year cures was 7 348 mllHgram hoars, the average 
dimt being 4428 milligram hoara 

Seventy-seven and two-tentha per cent of the 
patients received one radhim treatment, t 6 s per 
cent receh'ed two radiom treatmenta, and 6.3 
per cent received threa treatnenti. Of the 5 
3-01 cures 76 Q per cent received one treatment 
13 I per cent two treadnenta, there Hwlng no 5 
year cores among the paoeots receiving three 
treidmenti. I beueve that U ta oseiesa (0 tn to 
ac ccnap l lsh too much by inaeaXLOg the rmcuum 
doaage. 

COU?UCATIONI 

Of the complications following treatment the 
development of fistula alone has been anafyaed. 
Two patients developed rectovaginal fistolse and 
4 developed vesicovaginal fiitn^ One patient 
developed both rectovaginal and veskovagfoal 
fistnls Thrs patient, howe v er had diabetes 
which may have been a factor In ezceaafve 

necrosis after irradiation. Three of &e veilcD- 
vaginal fistuhc dcvelcped In patients where the 
tumor was origlrLally citMified as i D — cnmary 
cervical growth with wide a.nd crater 

fcmnatlocL In aH of these the pre-operative 
cxaminadoc showed rather marked Involvement 
of the bladder wall and the fi«riila was probably 
an Inevitahle complication independent of the 
treatment, as these patienta each received a nlng?w 
•mail doee of radium. TTio two rectovagmal 
fiftolic occurred in patients where the growth was 
daasified as i B C -p In both of tKff three 
radiom treatments had been given in the endeavor 
to control a bulky growth which would not re- 
spond well to treatment. In thw<e cases the re 
peated irradlatkm may have been a came of the 


RESULTS 

An effort was maHi» to estahhsh book rrir«h- 
doc between the -f- and — diwlficatkc and 
prognosis. The average doration of blw -i fir n 
control In the -b cases was 30.4 months, and in tl^ 
— cases t8 9 months. TTie average dantiai of 
life after treatment In -f- cases was 3^5 maotla 
and In — cases 314 months. Eight a 13,53^ 
cures were Hwwafii-i 4 u + and 5 as — *[1111 
would ■w»fu to indicate a better prognosa In tie 
+ cases. 

Of the 13, s year cares 3 were damfied as i A 
dasiBC lasiD laiiB iaJ4B., and t 
aa 4 B C There were 3, 5 year enres tmoog S 
patienta rfajolVH as 1 A., tbs definitely opetahle 
group in the old itadftka. 

The 5 year cores for each year were u folknn 
1934 sorfcs fi7 patients, i core) 5.S per coit, 
19J5 series (35 patients, 4 cures) 16 per cent, 
1936 series (37 patients, 8 cores) 11.6 per cent 
This gives 164 per cent of 5 year enm for tie 
entire senes of aevenW nine cases. In competing 
these percenUges afi nntraced pa drats were 
Indudra and coanted as dead. 


HISTOLDQICAL dASStnCATfCOf 

‘Histological grading of the entire greop *»s 
TTfiTrftng toUie ditena of M t ti d rd 
To 69 the grading was made diredlT 

from the mlotacopic secdoos and in 10 iaa t s Mi Pi 
In whicii the sections were not avaUabk, tk 
ndcroscoplc descriptions were deaned *dcq^ 
for grading. In applying the criteria of Mirtw* 
it was recocnlird liat there was a certsindepw 
of overiapTung of the groups and in such c**s tk 
dominant cell type deteiiirined the gm^ Gt^ 
I wai oanprised not only of tnmoo 
keradniiing and tnmoa containing pdckle 
but also aif of these In which the cefi* *‘-7—*^ 
those of the upper layers of CErvkal 
Group n coniiited wmthJly of tnnsin am 
tiuTjoT^ aithoogh many of th m were more* 
differential In certain portloDs- 
eluded undifferentiated tnincrs, many of wtn 
were composed of ipiiullo cells, while others 
•o completely anipJastlr aa to bo best muaaa 
ued aa cajrinnma liinplei. Adenocar diy^ *^ 
were grouped lepaiatefy but were not foea 
group number 

CCESCLOTIO^ 

Table I shows the total 
dmadcc of bleeding control and t^ 

Hfo after treataw^ all cases dasdhed accertfin* 
to fyTI differentlatknL 
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C(ntr«at> 


Wxf 1 
iMtm 

CBolral 

OMtfcl 

in* 

tMUh* 

Wtfl dUvtBtkicA 

J 

6 

1 

1* 

PirtWlr 

)• 

S 

»9 1 

*> 


IJ 

9 

! 1 1 

*l 

SdeMarcfotfift. | 

S 


1 <3 1 

48 


Table H bBowi tbe 5 year cure# grouped 
according to the cell differenUation- 


TABLE n 


CcUfnNp 

1 

Ka.o(| 1 

| 

rw eat 
of f jar 

<v<* 

Wd dkavtctiilKL 

; « 1 

I ^ 

, »» > 

FnthSr (UtfotliUil 



\ 

UaUotUlUiCil- 

1 ^ ' 


Ml 

Adeaeckicban. 

1 I 

LH 



It muit be borne m mind tbat the varfatioQ in 
group lumval ts not alone an index of tbe 
Iniierent malignancy of tbe histological type*» 
bnt also an index aa to tbelr auscqptJbihty to 
radium- According to Martiloff tbe undiffexen 
tinted cells compose what is Inherently the moat 
malignant group and hi« follow op records in 
dkatc that to wt true In treated surgically 
Heoly and Cutler however, show much better 
results in advanced case* of the undjfierentiatcd 
cell group than in advanced cases of tbe well 
difiercntiated cell mup where tbe patients were 
treated by irradiation. 


1 In a series of 70 cases no $ 
obtained In patients oelow the age cc ^ 

2 Tbe average total delay befcet 
was 4.8 months In the 5 year cure* 
wi^ 8 months in the entire senes. 

3 The gross examination was 
single aid in estimating the proga.'SE. 
good results being obtained m case? 
lUsease was limited to the cerm. tSL 
bdng made early and treatment starn--: 

4 The proliferative tumott gave hsr: 
than the destructive tumor*, as ci — 
bleeding control, duration of Ufe, En_ 
of 5 year cure* 

5 The 5 year cures by j'cais 

J924, 5.8 per cent 1925, 16 peremz. t_ 
per cent. 

6 Tbe degree of cell differemmnir: 
have little inJBuence on the peesmm' 
cures obtained In each group. E n n — ; 
results. 2, s year cures among-^ 

were obtained in the adtnocarcrem^ 
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EARLY RECOGNITION OF ILIOPECTINEAL BURSITIS 

DENIS S. 0*C0VN0R, M F^CA, Niw Hatut C u M aO B aj T 

irnkum «< T«h Cd iari tj fcfcM rf U itdM 


I UOPSOAS or more properiy Ilkipectiacml 
bnmtli bu been recogolzed tince i8^ (13) 
At koAt, medBaJ bistary recorded lu recog 
nitko At that time. In 1935 when a torvcy of the 
Utenture on this sohject wu lOAde by Gatch 
and Green only « cases had been recorded. 
Since 1935 4 ai^ti^ cases ha\'e been rqMcted. 
It rroold aecn, therefore, that the condldon b of 
inlreqaent occuireoce. but a cooslderallaa of the 
reported cases in the light of our knowledge coo- 
caning burae forces ooe to the beUef that the 
reported cases represoit oo^ those leskros of the 
Qkrpectineai bum which had progressed to a 
point where turgicai measures were denned 
Dc ceasa iy at treatment and, Inddmtaliy, mada 
the reco^twn of the cemditkm possible 
The len^ of time for which the symptoms of 
the combnoB eisited before the corr^ dlagDosds 
was made (t) is, in itself an Indfcitloa that the 
condition may assc unrecognised for many yean. 

The desirabihty of earry re co g ni tion of the 
lesKQ when it b present b important for seTeial 
reasons. 'Hie proidaiity of the fUopectloeal bum 
to the hip joint and the symptoms commoo to 
ledoos 10 b^ the buna and the joint reitder a 
correct dlignotis deiirabk, if o<^ 
when the questicn of surgicai Interference arisei. 
The proiimity of the fliopectlneal buna to the 
mguinal and femoral itagi undoubtediy has 
resulted in many hemiotoenr operadont on a 
faulty diagnosb with faihire to relieve the symp- 
toms. 

The condltkin b mtiactahie ander the most 
IntcfljgeDt treatment and, if ojKCagnoied, b most 
onJIkdy to receive adequate treatmenL Then 
too m the held of tranmatk s ar g er y In which 
field most of the kakos of thb ourwi may be 
found, prognosis b Important and an intelhgcnt 
progDosa cannot be given if the true lethm b 
not recognbed- 

msTctaiCAi 

The first case of Qlopectincal borsitb reported 
was from Germany by Fncke In 1834- 
patient was a carter and the pdn was referred to 
tbeknee. In 1847, Joly reported a case and wrote 
what fa slfll one of the outstanding papers on this 
coodirioo ‘The right diagnosb was made In thb 
case before operation. In 1859, 
repoited a case in which cure was obtained by 
lojectloo of equal parts of water and Iodine In 


186S, Hrlnekr reported the first in a female 
and noted that active modoc of the h^ wxs 
limited and weak, whDe passive motfoa wo free 
and palnleaa. An additkoai case was lAbH fa 
1873 by Rose. In 18S0 Chari rston renoved a 
cyst whkh extended from wlthui the peMi don 
to the knee, llie extent of thb cyst has cawd 
•ome writers to exclode thb case from the sabs. 
In the same year Schaeffer reported a case whldi 
s e emed to lave its or^in In an injury 1 yean 
prodoosly Prtngnicbef in i8S< reported a case, 
the tumor mass ^ wh^ Intexbrea with motloe 
in the hip caused pnb along the course of the 
anterior a’urai nerre and extended op beoeath 
Pooparfs llgimepL In the same year Baker 
reported a case having ^mptooM for 9 yean. 
In 18S7 SpTcn^ TtporUd a case in whka the 
bum awnmnnl^tfd with the hip joint. Tn 
yean later Hcfla itportcd a case in wbei the 
limb wu in partial flnioo, rilrttlr ahdoebd 
and e xt ernally rotated, hlotloom m cf!P<3*fte 
directions was liintf^d patnf nL Mcsabb, 
ahiral the same time, pointed out the cocnintiBka- 
tIoD between the bum and the h4> joint' lo 

1801 Dtgron reported Le Dentin I case in which 

W^cc developed and extended to the hip 
through a eotnmunkatlooj caurfng the dcith 
the patient- Sonnebom added a case In 1894 »» 
the following year I>ur\’ilk, in a study of^ 
condlUoQ, p^ted out that weakneai of the iuM 
mi^t a symptom ot the cocditioo and thst t» 
i cfq r al pain to the was due to the r riatka 
of the enlarged buim to the anterior ouriJ 
Mommsen, about the some time, reported i 
In I of which the femoral artery was poh ro nr 
ward. Zuelxer writing on “Dbeasesof thelkm 
of the Hip** in 1899 gave Injury as tto eooj^ 
In the majority of cases and 

■fwt rjw Trnn fbm ■» mnhdh irtfBgbctorS. DeiV» 

and Dupres in 1900 found an dlar^ 

com taining several chondro-owcoci bodieaD^*J 

reported similar findings In 1903 Lmi drtpg ^ 
3 cases In the aame year and gave the resiaa 
^ ui b 18 cadaven. 


tn 1010, loona carmagmotn “ ~_,_ 3 , 

of a cyit which was very lirge and 

latge space in the abdomen. 

fmmd his spedirien to ha« an cndothdbl Uning 



OCO\NOR EARLY RECOGNITION OF ILIOPECTINEAL BURSITIS 675 


Kttminer found orfema and ranees as a result 
of the pressure of tie tumor on tiie venouB trunk 
In front of the hip In 1925, Gatch and Green 
collected 3* cases from the hterature and added 
I fa v- They found 23 of the 3a to be of the 
traumatic or non-mfectious variety They clas- 
sified the cases as pyogenic, tuber^ous, syphil- 
itic, and cyitic. They further pointed out that 
wy rnp tiimn may be present for yeara before the 
appearance of a tumor Addldonal cases were 
reported by Hirlich, by Chastenet de Gary in 
iQaS.andby Sorrdandby Hammesfahr In 1939 
Volkmann, Malssonemt, Couteaud, Hardtman, 
Auray, Wood and Ehrle have reported cases as 
well. 


AKATOirr 


The burwe are not regarded m the fields of 
medicine and surgery as of any great importance, 
and they are In rerdity comparatively unlmpor 
tant from a purely anatomical or arnglcal view 
point 

From an economic viewpoint, and in ^te of us 
that viewpoint fa acquiring greater and greater 
force In medodne, the burse are important be 
cause ledons of burse give nse to pain, the 
bursse are most common^ contiguous, and 
indfapensably related, to jomt motion and the 
pronenets of bursal ledons to chronidty renders 
them a potential factor for prolonged disable 
ment unless promptly recognlred and adequatdy 
treated. 

One who has suffered from a lesion of the sab- 


acromial bursa will I am sure, hold that bursa m 
a respect enUrdy out of prop^on to Its rize or 
comparative lu^ical imjxjr^ce- 

The following case fflustrates the failure of the 
prolessioa to recognize iUopectlneil bursitfa and 
the prolonged disability 

J J H., afcd S3 ycut, premsn, ns ref er red to me on 
Jumwy iQsg wUh « cotnpUfnt of psln in Uie tkbt 
d about 5 ytarf* darabnu The cmaet wu lodd^ 
ixnmcdiatdy foUorlnc an tnddent wh^ at work. He m 
ftandlax not a piinBnx pma with hb ri^t foot on tbc 
step of the presa and was forwaid to set a “fonn" 

whkh was bdiix puMd cp to him from a knrer iercl when 
hb foot ilipped cfl the ab^ itnlnlnt tha front <d Hk cfabt 
hip. The pain was aoffidmtly serere to the pstbnt 
to consolt a phyaidan tha woe daj The phyildan coold 
find nothlns on ptmkil aaminatlaa and had a mntceao- 
d tlK tip which was entirely nejaiire. TTie patient 
was dti a o l fd for i week and retnined to hla employment 

trotWWS CD PS ei o ua of termeT WTutntT'yiUflV-nl ty 
o( the hip. FoDowlrm thb toinrythe patkot was dliiKd 
for icmal days at a time at fattfolar Intcrvmb becaose of 
a re cur r a i ce of the troubte. The peln coenpiained o( oiiri- 
naled In the front of the tight hip «f>d ndbted down to 
tlrt farte cap. The patient noticed that the leg wa» 
••chtmsy" and dragged cansinj hhn to stomhJc when be 
was tired 


The p«Hpnt rrmfnlted vaifcias rcfnlar and Irregolar 
pnethionm of medidne and used many forms of treat 
ment witbont teQef 

s point of tendeness fast below 
Poapaitb Bfunent aboot midway be t ween the anterior 
fif pfrti^r ipliie of the uimn and the lymphysb pobia and 
fmt lateral to tha femonj pulsatiaci. The thigh was held 
in rotadon eTid spght adduction. In t e rn al rota 

tkm abduction were ibnltM tad painful. Byperex 
cf the bo^ on the hip and hTpcrextsisIon of the 
tight hip on the body caosed pain In uwC of the hfp radi- 
al down to the knee. Tbe rl^t thigh thowed i Inch 
atiopfay In dicninfemce. Tbe psoas mnstde power was 
matacdly weakened. Tbe blood findlngi were nonnsL 
The roentsenoevns were normal. A dlofoosb of chnciic, 
noc-iofecdons Sopectineal bmiitb was made and the pa 
tlcnt treated by rest and beat to the hip with crentoal 
cmplete relief of symploma. 

A surgeon who has had occasion to treat many 
lesions of the subacromial bursa does not depend 
too greatly upon a beneficent nature for a 
favorable result. 

Tbe work of Codman in bnnging the subacro- 
mial bursa mto prominence fa even today not too 
well known nor too greatly appreciated- The 
iUopectineal buna. In which we are mterested at 
this time, has been spoken of by Osgood as the 
largest bursa In the body Apparent^, it vanes 
m Size between wide limlta. Even the fact that 
the bursa exatx fa not too well known, and a 
brief desaipbOD of it at this time seems desirable. 
AccanUng to Joessd, the ihopsoaa bursa, or the 
bursa mucosa subfijaca, lies Mtween the partly 
tendinous portion of the iliac muscle and the front 
of the lUxqxctiiieal emitnwirw- Anteriorly, It fa 
finniy attached to the fliopsoai muscle, posteriorly 
to the pectineal eminence, and likeyrise to the 
thin portion of the capsule of the hip joint It fa 
bounded on the outer side by thie iliofemoral 
bgament, below by the pubotemorul ligament, 
and on mner side by tbe cotyloid ligament 
Occasionally the fibrous capsule at the thm 
point fa lacking and again the synovial membrane 
may be lacking so that there fa direct communica 
don between the bursa and the jomt 

In 1937 Kcssel published an unusually complete 
anatomical study of this bursa which fa well worth 
reading in the origmal publication. He concluded 
that the bursa appeared early in lift and proved 
that it was pr es ent m an embryo oi 35 75 mflli- 
meters. 

With reference to the communication between 
the hip joint and the bursa, he found tbe commu 
nicadon existing in 15 per cent of 535 adult 
anatomical speomens. The existence or non- 
existence of the communication between ^e hip 
joint and the bursa fa of great surrical Importance. 
In aspiration of the hip joint, Ae point for the 
introduction of the needle corresponds to that 
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pomt on the interior aspect of tlie hip at which 
the Inirsa ia nearest the turface. The thin point 
in the joint capsule Lies directly through the 
borsa. if no commnnlcation existed between the 
buTM and the hip joint, infection m the bursa 
would most certionly be carried into the hip 
joint by the aspirating needle. Then again, with 
FK) communication between the bursa and the 
Joint, if the existence of thtt bursa were not 
recocnired and pus obtained from aspirabon of 
the Dana, an operation on the hjp joint would 
most likely result In the Infection of the hip jomt 
with all tic tragic results of such an infection. 
The following case from the autbor^s series will 
Illustrate this suignal tragedy very vividly 


A kW ol djliteen Ttui, a itodent In % icbool of phy»k»l 
edoaiticn, " iinined" bet rtot hfo hi stniddllM a ^bn(±.~ 
She wm» comdera of locitt dlicocuort In thehiphut did not 
regnrd it u of any ImporUiH*. Shortly iJUrTrird, the 
contacted a atvefe epidemic “cold" which, after a few 

da^ aeftned to have aeltled In the “itrafned" hip Hie 

pain In the hip became Toy much wwie, the hip coold oot 
be mended becaoie of paia^ the patient* tenmeataie 
aroK to 104 de^rm F., and all the tlfia of a ferere lax»- 
mU were proent The phyridam in at fer>H«ii ee nn- 
ablc to find anythin* except the hip CMw jj ti wi to accoont 
for the •ertrt tnx«nk and a mit e ni wai caDed In coouJu 
tlon. The furjecn, while not fuDy mUified with hit find 
Intv became of the dlffioiltiea of examlnine a verr fll oa 
tJeoL oaduded the hip iofntWtbTkfte of a taiu 
Ic^infenloo and epened the hip Joint thiooith an OUt 
POtlCTior aipect of the Joint To hi» tor 
nriae, the hip Jalnt tbowtd no eridcoce of infeetkm except 
for a mull amount of fibrin The petleo t waj mumed to 


bed azidtnctioowu applied to the afiectedlcs Ocrecov 
cring fnm the anotbetk, the patient cnnplaiDal bfttfiiy 
of jp^ aad more wdght vu added to the txaedon In the 
beflefthattheamogatef wdabtwaalimiffictmt Thepaio, 
however became greater with the incrtaihu wel^t, a 
rather oniuual sitoadoo is hip Joint dbeaw. The tempera 
tujra and other ikna of le m e preaect before 

operatios, peniited oaahated. Several day* later the pa 
tient wai aealn operated upon the iadsiem bdng made In 
the front o* the hip reakau UTieai the *oft tiKuca, corre- 
e pondhi g to the die of the Diope ctla ea] bum, were cat Into 
a large amount of bright ydiow pua waa reietaed. StHInot 
rcaliiis* the tme locatioo of the leskm the Rugecn con 
tinned hii bxMon Into the hip Joint to get thioughHand 
thiou^ dra in age. The pain and other aymptoma grada 
■Dy receded- The patiat ultimately recov er ed with an 


From the dlnlcal coorje of thh caae. It la evident 
leifco cauainK the tecric lymptoma waa an acute poru 
lent Oknectincnl buzaltis. the aorgeon made a correct 
dlagm^ the pabeot pralwhlr would not have an aniyl 
oaed hip and ridned career today 


SEX 

A scries of J3 cases which have been af^n by 
the author ore presented here and analyied. In 
this sene* ii or one-third of the subjects were 
female and two-thirds of them were male. The 
preponderance of males is not surprising the real 
s^me being the high percentage of femjilcs 
oficcted, since violent muscular activity rs a 

E romment factor in the etiology of the condition 
» most cases. This high percentage of females 
who haw been affected might be explained by the 
tendency on the part of the women of today 
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to rtcogniK Qo ictMty frotn which th<Trftre hw 
beaw of ihtir ttx. 


the case* la thii lerks wen coaipomtal oe tk 
b«BS of the con e c t dtigocaK 
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Scvprml intensUo^ UcU mcv be gleaoed frooi 
the dtitnbuUon qI auei accordlof to lathe 
I case observed m the deouk « lUe, the 
pftlrtDt was afflkted with anterior polkroytdllU 
with residusi pandyris Involving ooe of the knrrr 
cstremlua. ^ long l<y brace, af^il«d to the 
eitremitF w pre^^t dewmitj’ caused ao irrita 
bton of the bum by the force necragi^ to bring 
the eitmiuty forward in walking Tu tecnoo 
decade of life with 10 cues wu twice as great u 
any other single decade. This ireqoeocy of 
uTolvezDest b yoath is ezpbiaed by the partid- 
patton of yoong people b vigorous out-of-door 
iporu. 

Doriu the age period of II to <0 thepoiodof 
adult Me of greatest activity b Lodostry i( 
cases or per cent 0/ the cases wen oinerred. 

During the age period from 51 to 3o the other 
tbinl of the cases wu obsmrd aod, whQe 
tedustxial actlTity would account for aooe cases, 
tDother factor hypertrcphic chariM abool the 
blp jobt, enters to be a causative nctor 

Sa it might be said that b yooth, partkipa' 
Uon in sports li a prombeaC etlologvcal factor la 
early anid adddle adult life, ocnpatksul actfvl 
ties of a vigorous nature are a factor and, late b 
life bony nypertrophy about the hip joint Is a 
factor 


occupATicri 

While the cauaatlTe factors b the prodoetkm 
of flkoectineal bunitli were not b all cases coo- 
nected wib the Mtlairt oceopation, a aofficfeoUy 
large nomber of than oce nf red b the courae of 
the patients enpioymetit amd the occupatkta waa 
obtabed b all caaei. The Importance of Bio- 
pectineal bursitia aa a co mpeaa a hla Wary haa 
not been recognlaed doe to the tmfamlLlarlty of 
the prof etfkio with this coodlt loo. Atlea^4of 


The sadden onset of symptoms aod thevioient 
nature d the tmuma Uom to cause the cooftka 
operated to make the probable cause of the coe- 
mtko Wriy clrar 


VlalcBt bypoatterafow of Up 
uiiW 

aeradwy to fsahm cosw mbU 
Oecjmikeal sco 
LidmgbMWk 


Kowbf 
Craiima 

AutoaeU** coOUoe 
Strode by aotcrticiUI* 

SeottUry topcktrifiOB 
riaUsovn 

In 19 cases the cause was loddco moscuisr adice 
bwolving the psooa mosefc whfle the tWpi W 
Oeied CO the body or the body was fle*d « w 

thkh This Ij an important ohserretioB. U IK 

anatomical peoiharitica of the bopectl^ 
bo reahaed, the erpla nation li obrioot Tne 

k b front of the^ jobt and attached poftc^ 

to the anterior part of the joml atpsnij- 1“ 
of the bom fa the toodoo d\itToouiom 
the bom fa abo atta ch e d , ^^^hen 
flexed on the body or the body on the 
psoas tendon tends to ride away frem the 

ST^bipiofat. I? p«“5?,£"£^ 

stretched between the capsofc of 

and the teoi» of the p*»^ , 

action 00 tbo psoas caoses ^kimt 

the brawl t trauma wiifci biriates thej»'hj^ 

cal chances b the bvirsa. Co otb ii^ 

traamatlied btuaa results b the chsag o 

bom coanuon to aB bmssc. 

oodary to hip joint disea* w Sf^ di^ 

bferf^ with the oonnal fimetkm of the Wp- 
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Type Five ease* were infectious. Intheinfec 
tKmi trauma may still be a factor with 

mfection elsewhere m the body complicating 
what mi^t otherwise be a cystk type « lesion. 
Twentj -eight case* were cystic or noo-infectlou*. 

RatiUs One person died from the septHacmia 
which was associated with, but not secondary to, 
the bursitis. All the other case* recovered 
although those associated with malum coxa 
and poker spine could be considered only 
temporary and recurrence should be es^iected. 

One cMT m which the hip ]olnt was opened in 

the presence of the infection m the bursa recovered 

with an ankyloBiB of the 1 ^ Another patient, 
who was operated upon with a diagnosii of 
tubcrculosi* of the h^ unconfirmed by rocot 
genological examination, rec o v er ed with an 
ankyloeed hip. The subseouent examination of 
tissue removed at the time 01 operation showed no 
evidence of tuberculosis. The symptom* in the 
tient came on immediately after the patient 
d strained ’ the tup while dismounting from a 
horse and had existed only a few weeks i^en the 
operatkm was perfonned. 

Four case* of the Infectious type were treated 
by maslon and drairuy with idtunate nsajvery 
although drainage persisted for several monthSi a 
not unusual conation m any infected bursa. 

Symptems Pam was the outstariding symptom 
In every ca*e. Pam is really of two types the 
pain of bursal irritation end the pain rrferred to 
the front of the knee and thigh from contiguous 
irritation of the femoral nerve Weakness m the 



Fig 1 Schematic drawing from Whitman ■ OrtJtop^dit 
Smrftry of the paoas moade ongln and Inaertlon. ihowiog 
the Diutde rfdi^ away from the hip joint in flrrTrm of the 
hip. 

was affected m 18 cases. The tentatiNx diagnosis 
was nght m 25 of the 33 cases. Twenty four 
rwyw, treated b\ rest and heat, were relies*^ and 
no recurrence* have been reported 

TUT. EAW-Y CONCEPTION OT TTTE CONDITION 
The purpose of this paper is to bring to the 
aUcnlion of the medic^ profession fliopectmeal 
bursitis m its early stage* as a common conditioru 
The relatively large number of cases seen bv the 
author within a 4 year period all of which corre- 
spond rather doeely m signs symptoms, and clim- 
^ course most of which had bera seen by man> 
oUmr surgeon* who were unable to maVe anv 
diagnosis and who failed to relieve the condition^ 
many of whom were r^ved by the measure* 
predicated upon the diagnosis of bumth, soggests 
at least that it r ep resents a common conmtloiL 
Some of the cnees presented herewith were seen 
before the author was ever aware that the flio- 
pectineal bursa existed and were classified as tm 
diagnosed m his files. All have been considered 
carefully irom a dja^nostlc standpoint and leveral 
cases have been omitted from scries because 
other conditions could not be ruled out or the 


extremity affected was a positive complaint In 
all but four cases. 

Swellmg of the front of the hip region was 
complained of in 10 cases. 

SifTu Ever> patient on exaimnatioa showed 
tenderness on pressure over the small area in 
front of the upper end of the thigh Just Wow 
Poupart s Ugament and about midway between 
the anterior superior ipbe of the ilium and the 
B>’mph\’Bi5 pubis. This area is lateral to the 
femoral artcr> and medul to the femoral nerve. 
In sire it is not more than 2 centimeter* In d’^m 
eter In the late stage* of the condition this 
area is cotmderabl) larger All but 2 patienU 
had pain on actlix molwu of the hip especially In 
those direction* in whkh the buna was pressed 
upon or pulled upon Six patients did not show 
pain on passiie motions of the hip limitatioii 
of motion of the hip m abduction, with Internal 
rotation and ^•pei^ension wai present m all 
but a cases. Ffuauation wa* ebdted In 6 
5 of which were of the infectious type Tumor or 
•wclltng was present In 10 case*. Tne right buna 


finding while suggestive were not conclnaive 
enough to warrant the diagnosis of ihopcctineal 
bumtis. 

A typical case report of the fliopectiiieftl bumta 
Is given here in order that one may understand the 
dynamic pathology of the conditkm. 

J D., a <5 ycu old fenwlo proa operator wu* leen In 
eoiaolduion 00 Norfraber zi 19*6, for 1. complaint o< 
pain in the right hip regioo of 3 yean' duratiOT TTie pa 
tknt had wonied u a prew operator for oTte to yean and 
■hortly bdon the onset of lynmtoais had been obUnd to 
change from a pma in wfakb the motkm of the ^bt leg 
waa a forward nring to one in whkh tbe foot lever was 
poahed downward, ^le atcribed ber ti4> pain to tbe cbtiige 
In the cpetalkn of tbe proa. Tbe pain conqiialDed of 
radlaled to tbe knee. Tbe hip waa “tuff” in tbe rooming 
on ariri^ but gradoally beoune kia stiff alter «nrT>f ^ 
tlvlty Toe pain, howeier was greatest at tbe end of the 
day after activity and was better on hoUdsjn when pa 
tknt did not woric. For a time tbe patient was able to 
cootiaoe her rewilar work but about a year previous 
to thk examinattoQ tbe had to give up all work bMtae of 
thepaiiu 

Tne patient appeared to be b good general coiklltlon for 
a penon of ha Ttari and aocUl sutus. Tbe gen^ 
phyrkal raminatioei develope d no noteworthy defects. 
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TIk n|ht wu bdd m tJMn | dcfrra of tad 
ounpu ( CTtcsd c cned encertMileo of poh. Tbo 
patmt hdd Up 10 mmol retiCioB MoUoewtipaa 
■Ue a 6e^ 45 dqrm m »bd(xtioo jo Id ad 

doctloi «e dcxriik, le rotilta to d«gfnt aid ia 

uurml retim e dnprcs bafon paia cum o<l Tbint 
«u BO iboKcm&i of toe let Hm thkfa drajotfcfeon oa 
tba Debt «u ij lachd kit tbanebe tcfi, the odf dr 
eumfefeoea ren the mom The patkst bad tendeWM 
OQ pr cJMu t OTer tha fitnc of tiv Up (« the pofot 

•we (be ibopectmeal bsm b aiparAdaJ The fraot ttf 
(be n(bt bip •eased ddbdtdr tulMr t>»«p (^ kft Hh 
patieot walked with obviou difficultT tid with a decUed 

The roem*enq|Tanii aere Deeatha rtcept foe iBfht 
pfobfertUve chaoses at (be oMtibi of acrtibahniL 


TiTlCAL mSTOtY AHP ESAUDUTION Of 
aiOFicnxEAi. BCTRsma 
Th« chief complaint Ii pain fa the hip retioo 
anterioriy mdktfa* to the front of the knee. TV 
oniet 11 •widen followfap an fajirrv wherefa the 
paoai nnad c b breraght into action whQe the hip 
k fa flexion. At enact the pain k not »aflideiU to 
came alarm or to niggeit a acrlooi condition. 
The patient treati the condition aa a atrain of 
the hjp and cootfanesabont hk ordinary activitica 
conaefona of a aoreneaa fa the front of V hip re- 
gion and at fatervak getting a aharp twinge of 
pain fa the front of the thigh which nay radiate 
down to the front of the knee Thepafamaybe 
•uffidcntly anno>-fag to ctoao the patient to give 
op wixt. The pGlidit iaa\ notice an facreaafag 


tendenc> to dob the toes 0/ the afected k(, a»y 
Dotice a draasfag or hea vinos of that kf fa nA 
fag aO of w l'ikh prohahly Inihcale a wnknea of 
thepaoaa c>s the aflected ikie. 

U a ph^tidan >s cnntulied at that time by w 
patient, axud then radk«nmJ are taken, they 
be found necativ’c for hip Joint dJsease, cnlt M the 
patie^ be wd enough to show prohferathe bott 
changes about the Joint nmrgfas. Wbeth g^w 
Joint ihowi changes or not, the dfagnoM fa 
to be " riieumalfam, Thra will follow tie t 
evitabie search for a focus of fafection t* 
delay costly dfagnnatic procedurca, and st fflpw 
coatl> \iln therapeutic procedures tadoaffli 
eveiythfaf which U known in phyifcal t ic^ ^ 
hternal medication, and cnth major soijicsi 
operations. _ - 

If the medkal attendant perthanct a ppuo 
fittlw plaster-of pnris spica and keeps it on iw 
■ofliaent length of lime to penmt the initi^ 
the bursa to subaide the patient ma> 
but under almoat any other treatment tte 
tomi are EkeJy to peiifat until t^ 
faaustcd fa patience or pocketbook, or 
■igns hlnaclf to tV lot of the ciippJedarfaiW 
If,fatiiDe thebarrabecaDaenfa^**^^ 
to produce a tumor fa the front cf the 
csd Interference and an toqufaUivc attitodc 
part of the surgeon wiE doubticst lead to 
rect dfagootfa. 
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svuntiiiATotoov 

The most common sjTnptom complained of fn 
flwpectincal burtiW la pain m the anterior 
of the hip joint The pain ma> be of an Indeftmte 
character described beat as an aching pam or H 
may be a throbbing pain- If the pain radiatea, aa 
ft frequently does, It radiates to the front of the 
knee This radiatmg pam is a separate thing from 
the pain of bursal iiritation it b due to imtation 
of tne anterior crural nerve In its course which 
overlies the buna in front of the hip Thu radi 
ating pain is of frequent occurrence m flio^>ecti- 
ncal bursitis. The pain in front of the hip is eg 
gravated by activity 

Dragging of the kg on the affected side stum 
blmg Dmp and the weakness of the kg all mean 
the same but represent different expressions 
of the samepDanomenon- Any one of t^ group 
of symptoms win be present as soon as atrophy of 
the psoas musck takes place which Is very soon 
after the onset. This weakness in the psoas ex 
prcaing atrc^ihy of the muscle is Increasingly evi- 
dent if general or local factors, giving nse to roua- 
cle fati^, such as excessive use of the affected 
extremity general bo^ fatigue, or Umdty of the 
bod> are pres en t C^deern of the affected ex 
tremity Is a symptom of Infrequent occu r ren ce 
and occurs only wWn enlargement of the bursa is 
sufficiently great and Its relatwoship to the great 
saphenous vein sudi as to cause compressioo of 
the venous trunk. 

Localized swelling fn front of the hip, or tumor 
formation, occurs only when the bursa has in 
creased greatly In sire commonly in the most 
adv'ancea stages. The presence a well defined 
tumor 15 indicative of an dd and advanced bursitis 
or an active infectious bursitis. 

Fknon deformity of the hip tna\ be present to 
a ver> slight degree, even In a relatively early case 
but marked delormity of this character is com- 
monlj a«ociated with marked enlargement of the 
bursa or an acute infectious buratis. 

Limitation of extension or bv'pcreitenslon of 
the hip is but the coroUarj of flexion defontuty 
and has the same significance 

SIGMS 

On msiectkm of the surface about the hip re- 
gion nothing abnormal is apparent in the early 
cases. When however the bursa is acutely irn 
taled or when ft is distended but not necessarfi) 
enlarged a flciwn dcformil> of the hip will be 
Tha maj be marked enough to be evl 
dent on inspectioti or 1/ it is *^ht, the dc 
Iormit> can be detected oalj as a hnutation of 
h>'perexten*kni. 



In the late stages of the Uiopectioeal bursitis a 
tumor mass niav be present m the fremt of the 
upper end of the affe^ed thigh- In all the cases 
reported in the bterature up to the present time, 
the tumor was the complaint, the treatment of 
whkh led to the diagnosis of bursitis. 

Palpation of the anlenor aspect of the front of 
the upper thigh may reveal a sl^t fulness in that 
area ciled Scarpa s tnangk. The actual determi 
nation of fulness is so mu^ a matter of individual 
skill in observation and its differentiation from 
lymph gland enlargement is so difficult that this 
siro b of small importance prior to the stage in 
which the tumor becomes well defined. 

Probtbly the most consistent and the most 
definite finding leading to a diagnosis of ihopecti- 
ncal bursiiB is a point of tendgness, the area of 
which B not over 2 ceaumelcrs in diameter and is 
alwaj-s located at a pomt over the front of the 
upper thigh or inguinal region TbB pomt is just 
below Poupart s ligament half way between its 
attachments to the anterior superior spine and the 
pabts. It B about t centimeters lateral to the 
lemoral pulsation- Without thk finding a dag 
Dosls of Iliopectlneal bursitis Is not justi&d This 
finding alone without confirmatory sign* docs not 
justify a diagnosis. However If definite tender 
ness on preaure b didted at the point described 
the basis of a diagnosis has been made 

Active hj’percxtensjon of the body on the hips 
and active hv-percitension of the auected lup on 
the bod^ will cause pain m front of the hip, ii the 
flkipccuneal buna is imtaled Active acute 
flerion of the hip from the sitting position with the 
knee extended gives a sensation of pam In front of 
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f tc 4 Pom fa rclitkio to tlie ImportanC aervca ud 
blood wieb oe Uu {root o( (b« thii^ (liter Luwl) A 
Pocpirt h#un«t a interior cnnil n«T« C ni 
burn « a>r4i Ws mnH bnkcD, Ike 

catrr Bat iadicitiD( tkc exteot f tb« bum p 

fioaonl rtn £, leiaonl irtery F nttorka mui-tp 

tie hip tnd the maDcvn-er U weak In lU per 
lo fm m nf bccatae oL the attendant «akne»f of 
the psoas moadc. 

Pasdve hypereTtendon of the hip oc th« 
affected side cnuaci pain fa froot of the hip regicai 
due to the comprearioo oi the lirltated buna bo- 
twem the hip Jcrfnt and the paooj tewlnn When 
actoal llenon defo rmi ty of the hip exhti any at 
tempt to cTtend the thl^ at the hip trill set up a 
protecth-e mosde tpoira and wfQ be very poimuL 
Eitreme paaal\-e ahdoctkm d the thigh at the 
hip caufleB p a h i at the site of the buna. In t ernal 
rotalioo of the affected thigh itao pom. 
Deforouty at the hip raay vary from a Ixmltatfan 
of bypcfcxtexaioa to a marted fleiwei, addoedao 
and external rotabon of the hip, the poaltkn of 
greatest rekxatkn of the psoas mosde. 


Cenerahied trdona of the affected ertrennty 
has been noted but is IncoosUnt In Its appeaxaiae 
and is usually present only late In the course cf 
the diseaae alter the more characterise ilgta cf 
the coodidoa may be noted. CEckma m noted 
In only one case In this senca. 

DxrTEaEerui. otMivosis 

Hip }ofnt cOsense is easQy the most conmoo 
and the most Important condition {ran which 
Ihopcctineal bumtii must be differentiated II 
the bursa cocninunicates whh the J oint, the dtt- 
eaaed process, whatever Its ebotngy would toi' 
quest locably involve both the tomt and the buna, 
In which event the existeoce of the bursitis wotdd 
be su b mer ged In the more miportant Jobrt chi' 
case. Even so, the burial lesion might Imre pne 
tical imfiortBnce as, for instance In toberceWa 
While it is not necessary to fovoke the preseace 
of a coDUntmicntln^ buna with the hip Joint to 
explain the tendenry to penistent flmon de- 
formily to tnhcrailocis d the hip Joint such a 
sUuali^ nndoubtccDy would increase the tend- 
ency to such a ccmdltijtL The peeseoce of a caa- 
touolcntliix bum too would crplala the tendency 
for cold a be cruel to present on the antencr as- 
pect of the hip. 

An actively hip jeont is protected ftoa 

Botko la any dlrectJon by rniade apnan. la 
bvndtis, active or pasadie motkn of the jefaf b 
pQsofbie except in these dneetbes wbei^ dc 
Durw b prened upon or datracted. In bordos, 
depending upon the sta^ of the procesi, flexiai 
defcrmliy ranged from absence of byperexteoi* 
to 90 degrees cf flexion. Farther peisdve A™® 
may be pcsaible, however In b a r il tit, whDc In Hp 

Joint disesse mosde naiDi prevents inodoo In any 

diiectiocL In bunil^ internal refatioD and ^ 
tmne abduction are provocative of pain. 

Joint diseaae the hip tends to a»unio a 
mldwa> between extremes and manifests oojec 
tlon to any rootWi by muscle gninv , _ 

Tubcrculoaia of the ipine with a psoiJ ahs^ 
most be Considered in the diffemiufll 
but luberealosia of the spine at a stifie In 

a psas abscess Is present would most certaiwyt* 

loffidently advanced to give pcsltive fin^ 
nxntgenoiaglcally and would slso 
acterlstk dnilcal findings of such a cmimtjoa 

lyrlnephritk abbess or a coBoaloo of 

the retn^ientoneal regioo, findn^ Its ny a^ 
the course under the psoas muide wculdpruim 
the condition moat easOy to be , 

niopcctinra] bumltii. The signs of Inie^ « 
marked proportloQS would 
tingubh the candHloo from noG-Wcctloas 
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lis but toight require inasioii and ciploratioii to 
It from an infectious bursbs. 

It fa quite probable that many alight or earfy 
of mm-infectious iliopectineal buisitfa cases 
have been operated upon -soth a diagnosis of 
fn ginna] OT femoral hernia the dtagnosia bein^ a 
Degttr."c one rather than one based on positive 

findmga Anv surgeon engaged m the examination 

or treatment of hemia should be familiar with the 
ngrrt iLnd symptoms of Qiopectlneal bunutfa as 
well as the mechanism of its productioiL Sudi 
iamiUanty would most certainty pre\'ent many 
needless operations for hernia. 

PAtnOLOGV 

While the exact histological structure of the 
burwe b sUU the subject of contention, It may be 
said that the burwe are of mesodermal layer ori^ 
and ore analogous to the joint ^tioviaI membrane 
and the serous membranea. Tne reaction of the 
tmrsal membrane to mechanical or Infectious rm 
tation IS eascntially that of s^movtal membrane 
Thexe fa first an increase in the fluid contents of 
the bursa or an efifuelon which in the non* 
infectious type, subsides if the bursa is put at 
rest for a n^oect period of time If treatment is 
not instituted or unperfecUy earned out, the 
bursa wall gradually becomes thkhened to many 
times its normal thtekness. Degenerative changea 
may occur m the membrane such as the forma 
lK>n of cartilaginoas plaques and large cartilagt 
nous bodies may even develop free fn the bursa. 
In the infectious type of bursitis, the effusion 
goes on to the formation of pus which require* 
drainage or if undndned ana not virulent goes 
on to the formation of a chronic abscess cavity 
Imed with granulation tissue 

TREATUESt 

There are certain definite princrolei of surgical 
treatment which If applied to affections of the 
burtx, win result In the aUeviatiotL, if not the 
complete cure of those affections. If it be realized 
that the bun® are the ' bearings of the boc^, 
that they are located wherever motion with the 
minimum of friction Is desired , 11 it also realized 

that the structure of the bun® a analogous to 
Umng of the \’anou3 dosed ca\iUes o» the body 
such os the pleura, the peritoneum and the synev- 
iTfll membrane of the jomta, that the first reactfon 
of the bunal membrane fa Ute m other cavities, 
an effusion, followed W a thickening of the mfrn 
brane to manj times fu nonnal if not 

promptly treated rest, it wiU be eiddent that 
phifiological rest for the affected buna fa the es- 
icnlbl pnndple ol treatment. Without rest. 


other measures are worthless. With rest, heat 
may be employed to aid in the restoration of the 
manbranc to normal thickness, and the absorp- 
tion of the fluid. The length of time neceasaiy to 
restore the buna to normal varies with the effi 
Qcncy with which treatment is carried out, but at 
best consumes many weeks in chrome cases, and 
la slow even in acute cases- Failure to obtain com 
pkte results should not n e c es sitate a re- 

sort to focal infection to explain the failure but 
should cause the medical attendant to evaluate 
the skillfnlncse of his treatment Even under the 
most skillfol treatment, patience on the part of 
the physician and the patient fa necessary Re- 
pealed aspualion m additktn to rest fa ttcctm 
mgndfd. If aspiration is attempted, the operator 
should bear m mind the proxnnitv of the bursa to 
the femoT^ artery and the saphenous vein. The 
pulsation of the femoral arterv can be readily ob- 
tamed and the operator should keep at l»at i 
centimeter lateral to this pomt. 

Incision and drainage o! the bursa m non 
infectious bursitis is on a par with the same pro- 
cedure in a jomt in a Hke condition. It is men- 
tioned here but to condemn It. If any BurgKil 
proce du re b conridered desirable because of fail 
ure of conaervauve treatment or in ortja to 
shorten the penod of ccEDvalescence, t^ buiaa 
should be excised as a whole. In infectioas bum- 
tfa, the surmcal pnndplca governing infections 
obtain. Pusmaborsa must be released by incuoon 
and by the maintenance o! axicquate draWge. 

paocKOSia 

In the early itaM of ncm-tofecUous buraUs 
full recovery should occur If the affected bursa is 
put at rest. Heretofore the ftilare to diagnose 
the condition has made early treatment impos- 
sible. Even with early diagnosu the surgical in 
significance of the bursa, the unwiHingneas or in 
abflity of the patient to give the necessary atlen 
twa to rest, or the failure of Tnfd \r ^\l attendant 
to understand the necessity of rest w^ pro^bly 
tenninate In unsatisfactory results. 

When the condition has existed for some 
months, the amount of rest which would bo re- 
g^ulred to dear up the affection is prohibitive. 
Exdslon of the bursa may be conridered, but its 
vnacceasJbflity and ita pronmity to the important 
femoral artery saphenous vein, and femoral nerve 
call for the most cartful dissection and Inject 
danger into the case, which should be carefully 
wckhed in each case Aspimtion of the bursa 
rest has gi\Tii good res^U in some cases and 
snoold be tned faithfuDj before resorting to ex 
cfalon. 



6S4 


SURGERY GYNECOLOGY AND OBSTETRICS 


In tnfectioiB bonltii, the prognosis U directly 
proport i Dofll to the TmaleoCD of the infectioa utd 
to me tck of re*i*tance of tlie p*tient- Recovery 
with good fcmctko Uhe* place if nrgicil mea*- 
urea are not too long deh^'ed. 

ffuinxAST Airo cowcLcnovB 
Hiopectloetl boiaitls b not unconmun hot b 
not commonly recopilred 
Falhire of recognitioD rcxnlti in mistaken dog 
DO«b followed b> icriotit lurgicil measorei and at 
times by senous disabllit> 

The sraptocQs and o! the coodlUon are 
dear an^ pennlt a dear cut di/Terentlal diignoati. 

The treatment of the condltioo b the treat 
miTit of any bunitb and the results of treatment 
are ooenmenturate with the appredatson of the 
underlyiDg etiological factors a^ the surgeon s 
Qpdentanding of the pathology of the buna 
The location of tezKienKis in tUopectlneal buni- 
tb is so dehnhe that its didtatkm mat be said to 
coostitato the ba^ of a d}«gtvTd« 

The frequency of communication between the 
bursa and the hip Joint obl^tei the orthopedist 
to consider thb burn in all cooslderatkms ^ hif>- 
Jofnt complaints. 
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FRACTURE OF THE NECK OF THE FEMUR 
A SiQirr FOB, Accurately DtREcnwo the DcmTx Pio 
STERLING BUNNELL, iU> Saw F»A*ct»co Caijtcie»ia 


S URGEONB the world over complain of 
inability to direct the bone-peg accurattl> 
in repainng a fractured femoral necE 
Some are naturall> bo gifted that they can usually 
drill the hole for the peg or can hammer the nail 
blincDv straight throufp the narrow (2 8 centi 
meters) neck, of the femur and into the center of 
the Wd, but there are Instances aplentj when the 
peg or r^l nusied the central course atKi was 
demonstrated by N. ray to be even outside the 
neck or head resulting m intense anguish to all 


concerned 

Shapes of femun like facts are remarkably 
vananl as is apparent when rcviewbg a large 
series. Also the aim of the surgeon, guided by 
measurements and angles through this Intricate 
tajTget shielded as it is from visi^ Is subject to 
error There are always more shots around 
the target than m the boll s-eye. If however the 
two sirats of a gun art properly aimed the bull s- 
eye is hit 

^ inE PRINCIPLE 


The following method is offered in which the peg 
Is directed automaticallj and accurately exactly 
where desired. The bislrument has a iront and 
rear notch or sight ^ bdies apart into which the 
drill is laid and so directed. The rear sight is on a 
slider and as the drill penetrates the bone the rear 
right follows along always keeping the drill 
accurately in its course. 

The sights arc automatically aimed by con- 
ucting the apparatus by direct viskm with the 
shaft and neck of the femur through the two usual 
lateral and anterior Inosions. 

The apparatus has two arms each terminated 
by a tiny metal spike. That on the shaft arm Is 
thrust into the ferooral shaft just below the 
crealer trochanter and that on the neck ann is 
ani-en up to its shoulder Into the center of the 
femoral neck just proximal to the fracture (Fig 3) 
This alms the apparatus and now a drill guided by 
the right Is certain to penetrate through the exact 
center of the femoral neck. 

The center of the drill guided b> the two sights 
is bound to pass direcil) m line with the iieck arm 
of the apparatus and just 14 mlUimeters from the 
shoulder of the spike. As this shoulder ti in coa- 
tact with the center of the anterior surface of the 
neck the dnil will pass through the center of the 


neck which has an average thickness of 28 miTli 
meters (Fig 6) 

measubeuentb or rsiiURfl 
To ascertain the average size and the variation 
from it, the foDowing measurements were taken 
from fifty femurs (r) vertical depth of neck at Its 
middle and at a nght angle to the neck (a) width 
of neck anlertroosterwrly at its middle and at a 
right angle to it. (3) maximum distance m direc 
tion of peg, (4) Icn^ of head measured from its 
anterior Up (s) leai^ o! femur from the bottom 
of the intern^ condyle to the top of the greater 
trochanter 


1 



1 . . . 

1 Lewk et 
bc*0--CB 

1 

1 et 



OB. 

«*. 

ATtn^i 

1 

1 

J 3 

4r 

U*ffaMS 4 1 1 

S 1 

I 

4 » 


mriram J e 

1 

I 

t 1 


IkfUal 1 r 

—J 

J 

1 » 



The neck widens sUghtij toward the head and 
the bead Is in the line of the neck- The 
greatest width of the neck near the head is be 
tween the upper and middle thirds and near the 
trochanter between the lower and middle thirds. 
The neck tapers anteropostenorfy end widens 
vertically as it approaches the trochanter and 
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rts To tbf Wfht to tbe Tmtirr ipCk« ot the 
Dct:^inii,-< tkrouffatbtaatortorlncUoQhdnvnlatotlM 
fnaonJ ntrt, Tbm by cd^adof tlM cd tbe iBdlog 

um. 0 tht itift ma, C of tli« sdu cu te node to cnio 
tbe Utotl Larwia tad coeUct wuh tbe f«tDonl »Wl 

Jolm the trochinttr la la obUqoo pbute from foe 
wird utd above running backward and downward. 

Dauumoxs roa cm: 

Tbe light ti pictured in Figum i to 7 li lUong 
W made of tool iteel and U an loftrument of 
preofioe It U applkable for uie with the Albee 
nwtor dd\Tn boM mil] or an\ other ,«tandaxd 
make. Tbe Aibee technique of the opentkm la 
followed the meritJ and succeia o( wnkh I on 
peraooallv vooch for aa Dr AJb« performed hit 
operalioQ on mr own hJp 
TTiroogfa the \wrtical inrhion Joat Internal to the 
anterior luperkc Mm of tbe jwiv-b and between 
the reclui and uiana muada the fractured 
fcraoral neck Is exposed. The bone end* are 
fresbened and accoratelv fitted together tbe 



Fit- 4- Aimtof cf tlfbt u MCD froo tboTO. Both tmt 
ol tight ait p«ed to the fem^ lo tbe drfTT will ntei tbs 
cnitff ot tbe Oat irftft ij mllaiiwtm bekrtr tlw ridee ttf 
od^ rattna extemt and will imm tbioi^ tb^cm 
col BKb Int ball tba vUlb d tba oe^ awwj f ren tbe 
ilder 0 / the n«t aim. 



patknl a tegs being held accurtly aith trsctks « 


patMOl a legs being n 
the onhopwUc taWt. 
TTirown a vertical 


the fanur Is cipoaed bekjw tbe upper attidunoit 
of the N-astos exteram. Tbe bi^ peg abodd 
enter the center of the flat arm 13 mlUnoeten 
below tbe rxlge erf origin of tbe vaitns extenra 
(Fig 4) and ahould run exactly thrtwgh the tiicL 
eat part of the neck and bto the head to that ft 
lenninalea where the bead Ii loogeft and above 
the UganxDtnii) tnra. It tboold iTold tbe 
v'tdnity of the Ugamtsimn terea so that thh fst 
portaat blood supply fo the bead will nerf be 
CFig 7) In order to gmde 
exactly rl^t the spike erf the nea arm erf tl* 
al^t should be driven Into the fesnonl neck 
iJ^lly aberv-e the center erf the interior surface 
of the neck- Tba slighU> upward dircclkii erf 
tbe peg fa better also It* itrajBth 1* it fa more ca 
line with 


b weight bearfoL 

ine length of tbe pcA arm of the ipparstmfa 
so adjusted b> the set nut beferehand Uat t* 
point erf the drill when tbe drill U gidd^d by the 
two notches or sights, srDl pass the end 
arm just 14 mmim etwi fnan the ihonlder e rf IP 
tenmoal spike (Figs. 5 and 6) Femofil neck* 
range in thlHrn^ from * 5 to 3 3 
thua having a vonant erf 8 miHhnetcis « thka» 
or a 4 millimeter variant to the crater of tacw^ 
The length orf the neck aim is rcadllr Mnrtibk 
- • ' ’ ' *■ acouao It h 


for thia, if for the sake of acouai 
TTae fieri mea sm e a nrat of 14 


Ii douei 

hw 


ever will be lalfafactocy foe any width orf be^ 

Tbe K iMt Mke <» ri* end of llw 
the apporatus u hammered to iU j 

the n^ of the femur shflitly abosT the ceo 

Iti anterior surface and just .1- 

fracture line (Figs. 3 4, and 6) At 
booe cDdi shemS be beW together Bv 
the set s cr ew the tke\-e of Uae «PP^^ ^ ^ 
drawn out so that tbe abaft arm can be 
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Fig s Ai the drill penetrttcs tlie bone tbe tbding rms 

toiler*! ■liinf alny! keeptnf the drill iccumely In 

Uicoom. A^foocMthedrinpomtUengigedlntbebone 

the rew light ■lone doe* tbe gnldlnt The len^ ol the 
Deck am ol the apparatoi b lo idjnited by the aet oat 
bdordhand for the avenge ibe of femur that tbe point o( 
the drill, wben the (WUtt gnided by the two ootebe* of 
tight!, iriUparntbecwlof the oeck arm ^ist 14 mUBmetcra 
from the thonlder of iti terminal tpDce. 

enter the lateral Indsion (Fig a) The spflee on 
the shaft arm la hammcreil into the shaft of the 
femur so that the drill when laid m the two notdies 
3 Inches apart will touch the femur with its point 
at the center of the bare flat area and 13 milU' 
meters below the ndge of ongiu of the vastus 
eitcmua (Figa. 3 axkd 4) The set screw u tight 
ened and the right u held in place firmly an 
assistant 

The fracture line b then allowed to gap a blUe 
so that the asristant can announce when the dnU 
whkh b now dn\*en through the bone reaches 
that far The fractured ends are then a^fain put 
m place and tbe drill b continued on into the 
femoral head to the depth desired as read on the 
scale cm the shaft of the drill Usually the length 
of the head b equal to the vertical depth of the 
fcmoml neck, at its center though there b a 
maximum variant in this measurement of 14 
mBlimetcrv The exact proportion between the 
length of the cUstal and prcmmal bone fragments 
can be seen m the \ ray films and so the pene- 
Irabon by the drill bcitind the fracture can be 
calculated Due to absorption In the ne^ the 
length of the peg required b usually 7 or 8 ccnti 
meters instead of 10 cenUmelers or aNTrage 
maximum distance measured in Intact femurs. 

The machine made autogenous dowel peg is 
passed Into the drill hole bj gentle taps of the 
nammer and the bone fragments are jammed 
together b) poundmg on a mallet with its handle 
agamst the femur 

AN AnumoVAI. TECTVflQOE 

Here a refinement of technique ma> be added 
because by usmg the sight, tbe position of the peg 



Flft. 6. A qusdmit hi* been cut from tbe {etoonl neck 
tn dpoM tbe drill pueina »ccun.tety throogb tbe ceutez <d 
tbe Deck It cauuHfsOui its iLitDes the center of tbe drill 
most pus tbe end of tbe Deck snn st an exact dJsfaace 
from the sbenlder of tbe Utter, which is cootseted with tbe 
entewr soiUce of tbe fenorsl Deck. 

in the femoral neck is accurately knerwn- There 
IS a tendency for the femur to fall away from its 
bead, espetaaily if the peg b at all loose. A 
cardinal principle in bone grafting is to fit the 
parts accurately together and to hold them firml> 
and without the least motion With the Alb« 



Fw 7 Uee 0/ lirtt wilboal eipoitng tbe feraonl neck. 
Method of wrnritm pUcfai* tbe nedt enn of the right on 
tbe fcmonl neck witboatmudiig the interior Icdri^ Tbe 
htenl Indrioo ikme fa u»ed to eipo*e tbe riiifL Tbe neck 
bu by Ttroovim iU iboulder bearing ibentb been con- 
Tetted tn tb* tbirknw of ■ SteInBunn pin. By of 
touch two pointed knitting needk# thmt tbroogn tbe ikin 
are made to mark tbe upper and lower borrUr* of tbe 
femoral iKck. They are tben by aet-acewi cUzoped firmly 
m a block, tbn*i^ which fa a to nilde acouitely 

the Sldnmann pin or ocdi arm, to prick Into the anterior 
■urface of the femoral neck at the p^t desired. 
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mfll it is easy to iasUon two rtnmd taUtgenou* 
boDC pegs, the ilze of a match, ud past them 
through drill hoka at a right angle to t^ neck to 
pm the peg in place in both the d&tal and proximal 
fragEDcnti. Ii the drill boJes are thread by a 
thread tap the onthrendcd peg* hammered Into 
the»e hok* will hold firmly 

trfE or RIGHT W TTHOCTT pxposjko 
TirE rtuoxAZ, tnez 

There wQl alwas'* be a percentage of fallurea to 
obtain union by tfie HTiltman or anj other doted 
method of tettlng mtracapaalar fmeture* of the 
femoral neck, beacae »o often IQcn capaule and 
•oft parti are found bettreen the fragment*. This 
applK* cN-en if a peg or naO li usri unless the 
fracture Une 1* opentj uapected and the softparts 
are rciDo\’ed from between the bone ends. There 
fore at least In operation* for noo-unlon, the 
anterior tnoiion erpojiiig the femomi nci U 
ad\T*cd For ihotc deiinog to lr*n a nail beef 
bone Of other dowel throegh the fenwril neck and 
to ate oQl^ the lateral inddao a* In a primary 
operatUD the ote of the sight ii still aTiibble as 
the neck arm U *t once made slender and sboolder 
less at the point by sliding <£ from It a tabular 
sheath wbidi wu there foe ttm^ and to pro 
vide the terminal shoulder (Fig j) This narrow 
neck arm like * Stemmann ^ may be thrust 
throu^ the antenor sttrfaoe of the thigh to prf^ 
Intt the center of the femoral neckTTV center 
of the Deck may be determined by ruldance under 
the fluoroscope when verifying the set of the 
fracture or owre simply b\ the following method. 


After the fracture b set and the pnrihnf^ verified 
byX ray a 9 loch slender pomted rod ora kslttug 
needle b thrust to the fanora] neck and byieehog 
the way U passed Just ctver the nww benfoe/ tie 
neck and left there as a rtndc. Smflarlr snnther 
needie b thrust through w skin i }4 inma beknr 
it and by sense of touch b thrust hat put tie 
lower border of the neck. A metal buck with two 
small holes Inches apart b thm pasKd over 
the two protecting ends of the needla and is bv 
two *et screws eloped solicHv with the iwdlet 
In the boles (F^ 7) Through the center of the 
damp b * channel which b made so that it pciots 
to Just above the center of the neck cd the te£OT 
Tt^ b easily possible because one gmde oeedk 
mark* the upper and the other tbe lower border 
of the femoial nett Tbiou^ thb channel « boie 
a* a ^de tbe slender ncu arm of the ilfiit a 
passed and thrust through the sUn to the center 
of tbe femoral neck and with a light tap b fixed 
there Thus when advisable the sight wiD acca- 
rately guide the drill or nail without the neceailty 
of enxaiQg the peck of tbe femur 
A few triab cm the cadavtt wfll rtadDy vefSr 
tbe aemney and ease of this method 
If a nan flanged or otberwae b osed it an ^ 
directed W the sight. AspeoalnaBietbattadad 
firmly to the bead of the niil to receive tie blfl« 
of tbe bafnmef and b laid in tbe notches d 
Just u b tbe dfHI wbaa preparing a iolej* 
the derw^ peg For Ihb me tbe spie screwed 
on the cna of the shaft arm b ciaoged Ics • 
longer one *0 that the front sight srlU dear tie 

najf 
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far Jtto 


rpAHE use of contrast media to visualise roent 
I genographically inacceaeible cavities or hoi 
low organs is now a commonplace procedure. 
The value of these drugs onginall^ depended on 
their radiopadtj, but as resmrch in this field de- 
veloped, agents were produced which posscMed 
in addition therapeutic qualities, Tb«e media 
were first introduced by fajectkm or mstiHation 
m order to visuaHie load parts, but the s cience 
developed rapidly, so that today, many ch emi cals 
are introduced intravetkooily m order to render 
distant organs opaque In manj instances these 
drugs, in addition, permit itudio of the secretoiv 
or excretory capaaties of the tracts so vlsualixea 
Few organs today remain Inacccssfble to roent 
genographic denwoitratiotL 
The Injection of opaque material to visualke 
\’ascular chaimeli has heretofore been restricted 


formed over the postenor and external abject of 
the foot It passe* at first below the cxterT^mal 
leolus and t hen ascends behind the external malle 
olos alon^ the outer border of the AchBles tendon 
to the imddle of the calf above which It is con 
tinoed in the snperfidal fasda to the popliteal 
space to terminate in the pc^liteal vein The deep 
veins of the lower extreim^ are situated m and 
collect blood from the de^ tiwues of the foot and 
ankle and in the popliteal ^»ce they form the 

g iphteal vein which is contmued upward into 
unier s canal to become the femoral ^<111- These 
venous ^^ems form an extensive anastomosii 
over the leg and thigh. Commumcation between 
vans is by the vena ctmntes whose number and 
relation var^ greatly (i 4) 

Normal veins pursue a stitu^t course without 
or tortuostics. The vwns differ from sr 


to specimens removed at autopsy operatioa, or 
in anunal eiqienmentatioiL lu employment tn 
CTW however u of more recent orl^ and has 
been made possible by the de>'ekrpmeQt of opaque 
solutions wmch can be introduced duectly into 
the arculatfon without deleterious effect in this 
study the venous channels of the lower extremity 
were injected with ikiodan. Our objects were (i) 
to visualue the morphological dian^ that occur 
in >’arlcose veins, (a) to determine the character 
of the associated circulatory phenomena, and (3) 
to discov’er if possible the presence or absence cJ 
\’asciilar pools or venous channels subjacent to 
varicose ukers. 

ANATOlTS or NOailAL AKD PAIHOLOOICAL VKINS 
A bncf review of the normal and morbid anat 
om> of the \*ems of the lower extremity wfll facili 
tate grcatl> an understanding of our objective*. 
The venous channels of the lower extremity con 
sist of two scctioDs the luperficial and deep. The 
former is composed of two trunks the long and 
short saphenous \eins. The long saphenous Nein 
is placed at the antero-intemai aspect of the leg 
and IS formed b> the confluence of the veins on the 
iDtemal aspect of the foot and ankle. B^uining 
slighilj above the iDtcmaJ malleolus, It is Erected 
upward lotemal to the tibia and postenor and fn- 
tcmaltothemtemalcond>]eof the/emur As it 
conunues upward it indmei forward and outward 
to reach Scarpa s triangle, where it terminates in 
the femoral ntIo The short saphenous '"ein is 

Dni»rla«t«rf a«mCawlDO’ 4*1 tlM IwfccM Ick fifaJr 


teno m that thev are provided with valves whose 
free border* ait mrectw toward the heart In the 
smaller veins these valves are single but m the 
larger veins they may be double or even tnple. 
The faitegrit> of this valvular mecharusm in great 
measure determines the competency of the venous 
*y»tem, as will be seen later 

Varicose or dilated \rins asaume vanoos bizarre 
shapes. Masses of these dumped veins protrude 
under the sidn as nodular or saccular unsi^tl> 
masses. The walls of the afflicted vem become ex 
trcmely thin and at limes even cainfied, so that 
they may be demonstrated on flat plate* of the 
extremity As a result of vascular stasis, phlebitis 
and thramboos are common. Defiaeut aeration 
and cedema of the soft parts favor the formation 
of nker* on the slightest trauma and these ulcers 
are prone to become extremely indolent and diffi- 
cult to cure. Involvement of the subcutaneous 
\Tins freouently results In tlm-kmlng of the skin 
with the formation of eoematous patches. 

I/oder normal conditions, blood take* the short 
est route to the heart and the direction of the flow 
In the veins of the lower extremity is In the main 
upward- Circulation from the superficial to the 
deep \'es3ela, \'ia the communicating vein* is pos- 
sible reversal of the flow occur* m disease. Nor 
mal circulation is the product of the pump-like 
action of the musdea assocltted with uk asplra 
tOTj effect of the pelvic vessels and the rlyinging 
intiu abdominal pressure produced in respira 
tioD In order to maintain riormal direction and 

rnatad (S« Ortlop^ft; Scctlo*. Vrw Y«k tJ Utdlcin*, 



690 


SURGERV O^mCOLOGY AND OBSTETRICS 


prmure, the efficieDCj" d this tubaUf •j'ltem 
must be mtdnUioetL 

In disease, borrew, portkn of the system 
becocoei donaged tnd u t result definite rbsnm 
ormr In tbc directioo of the flow Since tne 
deeper system b protected by surrotindin* mus- 
cles and s more Ubeiol valvular mechaiusm. It 
consequently ranalna relatively nonnal but the 
Bupernoal f>'stem belnf unsupported and poasm- 
ing fewer valve*, undergoes datlnct chan^ and 
the nocrnal hydroatatlc pressure in tbe s>atem b 
destroyed iV scveritv of this cbaturbance will 
in a great measure depend upon tbe degree of In 
competency of tbe val^ which nature has erected 
as nHtwt along these channels. Under these dr 
cumstancei, the drculatlon b ecomes slowed up 
and e\-en reversed. TTib effect can readi^ be 
detnopstrated on lntra\‘enous inlectioD of opaqtw 
soJutioni during fluoroscop\ Qlnkall) boim-cr 
tbc Trendelenburg test pcrmlti us to ob*r\T this 
pbenomcDoa and a brid descrlptloa of It will be 
of interest to our rcaden. 

In tbc recumbent podtlon, after tbe vdna of 
the kraer extrcmJtj been emptied by eleva 
lion a toujniqaet u appQed at tbe mid-thigh and 
the patient permitted to stand. Where varkose 
vdm rdst, it win be noted that there is distenboD 
of tbe %ems above the tourtiLraet whereas tbe 
N'ons below remain coflapeed. If tbe tourniquet b 
remoNTd the voiiB below fin rapidly Thbbalkd 
the Trenddenburt poaiiha att u doe to lncom> 
peteoce of the vonai of tbe toperfidal sapheDoos 
system. 


The rapid downward descent of the column 
of blood In the Ncini from the sa^enofemosol 
opening often Imports a dbdDCt thifa to the pal- 
pating finger*. Wben the toumlqoet b tlgbU> 
arpIM with tbe patient in tbe upright positioQ, 
if tbe %Tlni fill mpldl} from below we have tbe 
Trendelentrorg negiti^ Thb b due to valviibr 
defioecc^ in tbe commoniciung sjstem. If oo 
application of the tourniquet the veins fill rapkOy 
from below and axe itifl further distended on re- 
moval of the tourniquet, we then have the Trcn- 
dclenboTg double. Tha pbenocnenoo b doe to in 
competmev of tbe comamnleartiig wins oa well aa 
bach flow thrmgfa tbe great lapbenma vdn. To 
trove these obae^tiona, McFbeeten (3) iD}ected 
hpfodof Into two living subjects and obaerved tbe 
venous flow during fluoroacopy Tbe objection to 

e l b that Iti specific graMty b greater than 
and it may of Itself gravitate to podpheral 
parts and thus sfmulate reverie fiow However 
he (4) subaequently repeated hb experimenta ad 
Uii^ sHodan the medrum which we have em- 
ployed for contrast purpose*. 


TECHSOQPE 

Any syringe and needle used in tbe Injectke 
treatment of varicose veins may be employed and 
from 5 to >0 cublccendmetenofa^opocentib- 
odon solution b sufficient for tbe ftu^ Pi that 
prepared os for Intravenooi medication. Tbe ok 
of the tourniquet b opdonal as \TOoas (Ebtidou 
b so great that satisfactory pbtes may be 
withont its use. To test tte meefaania of tie 
Trendelenburg test, the tourniquet must be ob- 
pk^-ed. The patient b placed upon or in front d 
tbe fluoroscope and tbe needle inserted bio the 
win. When we are assured that the needle » 
within the vesscL the material b bjected derriy 
and without undue pleasure dur in g fl iaarn c rp r 
and the veins studied under varying cop dI ti aB 
of pressure and posture. 

For record purposes, steieotcopic pbtes are 
Tbe Ibnb b placed upoo a pbte changing 
device and tbe vein Injected while the pbtes ur 
being taVi-Tt TTic needle ibould not be renwred 
between exposures sina It smxs as a guide to tie 
site cf injection and prevents back flow of the 
mon the sUn, whete iU sOTeiijnpowJ 
daxdty ofica masks finer vascular dangca la 
severe case*, satisfictary pbtes nay 
whh the paiteit in the bcruonial pcoJlbo to 
to detect early changes, tbe Nankal poBDce b 
preferable. If an ulcer cdsts, any 

device may be eanploytd to mark Its Mte cram 

wire may be molded about lU periphery to d« 
it* erteat more desuiy At tifoe* it may be oto 
abb to take pbtes In both tbe hoitoo^ 
upright podticc*. Beauie of \Tawos ita m OM 
the alow dflutkm of the dye, thrs may be 
nibbed frecnKDtly without reinjecting 
If iwceaaary h one v er tbe procedure mav be re- 
peated for further stody , 

Vein* in which a btent pblebltb oto «« 
usually tender 00 presBUte and n inner thsntK 
■nrmrmiflng tt»€n^ In SUCh iuStSDCeS, l« 

Uty of injected nateibl must be nsWff ^ 
tie bust procai may become active ano 
tremely dbtretong 

a uinwjuEW oacori akp aoEjtTo ewoaa.vfCt 

or tfOlitAL VEDf* 

By tbe UK of stereoscopic pbte^ 
system may be studied to an astcrfih^ 
aid the eitVemely rich drrn^tow " 

thl^ and leg traced from their origin to tto^ 

nrinatioo. One obtain* at a 

tbe extraordinary onaitoowalng ^ ^ 

velna punue a straight course, 
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thKnigbout, and the terminal filament* taper off 
gradually to Inconapicuou* tubes. Sudden cod- 
stricdoDs may nonnallv cnst and probablv repre- 
sent local SMsms doe to imtaUon oy the chemical 
or needle. These off quldtty and the normal 
caEber of the veaecl is re-e*tabUahed A careful 
examinatloD of the roentgenograms often reveals 
oblique fhsnn^U vrithm the walla produced by in- 
tramural vessel*. Sudden variations in the den- 
rity of a vein as seen on the flat plate m^be 
accurately identified by stereoscopic films. Tlie> 
do not represent the valvular mechanism but the 
ent of wmall mmmimi ffltip g vans the aies of 
which are perpendicular to that of the parent 
\*esscl or else they re p resent the superimposed 
shadow* of vascular loops. 

The valvular apparatus mav be studied best In 
normal veini and thcw of the arm are pauticu 
bily suited for this purpose. Plates may be 
laktti with the cxtreimty in either the horizontal 
or vertical position. The appearance of the seg 
menls at tti rite of the valves will vary daiena 
ing on the phase of valvular cicurmon du ri ng 
which the plates arc taken and on the relation 01 
the angle of the tube to the plane of the valves. 
Stated otherwise, the appearance of the valves on 
the roentgenogram depend upon whether the 
central rav parallel or peipudiailar to the 
plane of ckaure of the v^vea. The beat demon- 
stration occurs when the plane of the valves and 
the central ray coincide. 

The valves are usually situated distal to the 
point of entrance of the commumcating vein. We 
nave found that muscular Individuals lave a more 
liberal valvular mechanism men possess more 
valves tfign women and stout females more than 
those of the asthemc habltui. 

The first impresrion of the valve area I* that a 
portion of a v^n has been invaginated Into the 
segment abo\*e it On ckae inspection of this area, 
however ft will be noted that the picture Is com 
posed of *c\xml details. If the valvt is partially 
open, two extremely fine lines may be twted con- 
N’ergfng toward the center of the vein. These arc 
the teaflets. External to these leaflets ijinmetii 
cal bulges are present m the vem wall representing 
the filled pamvalvular sinuses. Within these al 
Duses, dutinci concentration of the dj-e occurs 
and IS due to the sllghU> retarded orculalion at 
the penphery of the ntIiis. In the center of the 
'■ein, ibw is slight dilution of the d>'e due to the 
rcIaUveli swifter current If the I’uli’c is dosed 
just a* the plate is taken the sj-mmelrical bulge 
in the \-e«eI wall is still present but there is m 
•ddition on extreme!) ^ transverse densft) 
produced b> the d)-c as a result of a momentary 



Fia I The valvaUr merhiniini ia the Dormal voai of 
thearm. Vtlro kaflelirvpmested by two fishtUoei which 
c o n TWte toward the hno« of the vela. Kote ^^mmetrlcal 
ooQccfitntkA d the dye la the ktetaj tlaoses. Tnnrreiae 
deaddes iifirueat valve areas, when the projectloa of ex 
pesQie U perpeadkiilir to the plaae d ck«ure o{ the valve*. 
Note eatiioce d wOTrminfa-a dpg veias proximal to valvt*. 


dday in the venous flow Occarionally the 
aymmetrical bul« may be present and within It 
transverae or obUque densities are demonstrated 
This picture is produced technically by the pro- 
lection of the exposure In a direction peipendicu 
lar to the plane of the valves so that we are, so 
to speak, looking down the veins toward the 
valves (Fig i a, b c) 

Veinoscopy permits us to visualize the move 
ment of the ajt under vanous conditions. It 
win be obser\’rf as the muturc is mtroduced 
that it 1* rapidly tikcn up b\ the blood stream 
and swirled upwiud In the direction of the heart, 
hlost of the chemical is earned b) the mam stream 
but some of it escapes into the lateral radicals 
and a smaller quantllv mto the deeper vessels. A 
alight but distinctly limited back flow occurs due 
probabl) to the force cmplcrved bj the fringe 
method of Introduction. Howc\*er cxtensiiT re- 
flux docs not occur In normal \‘cins as the down 
ward migration of the fluid is quldd) checked b> 
the nearest ^^ll^•e 

If the ^'essel Is injected while the patient Is m 
the Ntrtical position the mechanism of the flow 
as outlined above itill obtains but the circulation 
appear* to be retarded somewhat. TTic reflux of 
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the fluid from the dte of Lowcdoo doa oot •ppear 
ts be ^ratter than that wtuch h Doted wha the 
patknt t* m the bodzcmtal postioQ therttorolDf 
■tream u checked by fuactKomf vafve^ With- 
out InttnnaeQte of predfioo we were enable to 
study the difereoce in the rate of flow b these 
twopodtioni. 

The applies ticio of pieasut e to the area of in- 
letuoQ rapidly spreads the dye b all durecdona 
but mainly b t^ direction of the normal flow 
^bluacular movements are but another form of 
pmsure and uaibt matenally In emptying the 
vcHels. The dflatloQ of the ^ye Is so quick and 
Its pasBife so rapid that no e^ert was made to 
stom tba effect of respfratioD 00 normal venots 
cucnUitKHL This could bo stndied much more 
satisfactorily b pathokigbal vebs. 

aouTTGEWOfcorr akd aonrroEiToaiAPHY 

or ABKOXKAL TEHni 

Despite our knowIed« of the subject and our 
appre o ation of the pathology of varioase vrina, 
the extent of the procen as rey^aled by stindsn 
0 truly sstnniiMng In our aeriea, the dye re- 
vealed mvoive merit of the veasds to a oegreo 
unsuspected by the physical exarmnatlocL 

Not only Is there a of the affected 

veb, but there is b addltkn an amiareQt b- 
oeaie in its length. 'Hie vessels aexp^ bixarre 
shspea, the cormnooest of which a the formatian 
of kx^ or coils which extend b all direedema. 
The appearance of these loops wiB vary depend- 


ing on the pkne aioog whidi the dil a t ed vm 
extm^ On the interoposterior 
dHatadoDs may extend to the right * lerl * d* 
aasofthevessei. Ob the latenl plates, eoeefta 

sect buneiea of dilsted loops appartnllT **• 
pentkd fretn the veaad b '^pape-Kke fooc*- 
tioo. CommcKily these loops preaa op® 
other predudng a localised cintractiai spd ^ 
orculaiion b these areas Is coraaiooii^ 
bjTd. Stasis lesolts with conccntralkai c<^ 
dye to tie most dependent portico ci the kq 
(tto s) On the otWhind, if the (fce*^ J 
the eipoaaie is peroendicular to the pls« 
these vetaels, nodutor of 
dDataticoi are Been. The* appesi t® 

common b the most superfidsl vessels, wo® 

or sky nickel” dnatationi arc asniDoo*^!^ 
•upoTOal varicoaittts often Indicate ^ 

teniivn disease b the more deeply dtusted «*• 
of the superfHal venoos lyitem. ^ 

We are indinrd to beheve u 

the motheaten Indentations which 
»ine of the vessels represent a locs^ 

m,tocy pio» fa tie W ot d» tlOTta* 

\HKXie pool! are common In tie ^ 

nte. mnl'fSo veto 
uksra may be eaiQy democomted ^ 

procedure. The site of the uktr is 
the vein bjccted with the 
tsa pcdtkaTHavba 

ve»5^ the hmb fa^vated and the wms qm-®; 
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FI*. 5. Fig 6 FI*. 7 


Fig. 5 Cotnp«i*on of nonrul with pathologic*! vdn. Note diUtition rf CDmmtnilcadng 
venoui iTttem. Stereotcopic vlikm thowt * Tcln cocnpletrfy tn ci r ded by * communicating Ttjn 
(beiow drcoUr demity In mld-oif) 

ITg 6. The Trtia were Infected to the pordite*! re^n. Note retrograde dicoktkro lod 
coacentntlcin o! the dye to the loop. Peart-neckUce” type of vaitaac veto*. 

Pig 7 An advanced Note dEaUtloo ol rauToa loop*. Plate* taken to horlxontal 

poiSseu Theie U no dfltittoti of the dya deipfto the Ujfe voloine of blood to the vdn, 

emptied. Even in the most extensive dOstation The typical valvular mechanism of the venous 
sotoe residue of the dye wiH be obaerved at the system Is not demonstrated to any great extent 
of tlie ulcer although the remainder of the in varicose veins. Residoai valvular structure 
vain has been completdy emptied (Fig 3) may be represented as unilaleral linear fiUmg 

Uoltiple hinka may be seen in locaiued seg defects m the contrast media or at the site 01 

ments of the vessel and r^t m djeflecUon of the localized bulbous swellings m the course of the 

circulathin. Suddw dilatation of the vessel wall vesseL 

proximal to the UnL ma y Indicate moderate W© have examined trur patients in the upright, 
obstruction at thfa level which appears to be vertical, and Trendelenburg positions. Satls- 

furthcr corroborated by the concentration of the factory slodies may be made in the horizontal 

dye and venous stasis (Fig 4) podUon »mce venous stasis even in this position 

As a result of the rasA^ phlebectasia second is so marked that the dye remains practically 
ary dilatation occurs in the veins of the com- motionless for a considerable period after in 
mnnicating syitcm. The accompanying vein, jeclion. In moderately severe cases, without the 
however ev^ m extensive disease may be use of a loumiquel and with the patient in this 
perfectly normaL At times a normal vdn may be postioo retrograde orculation occurs and con- 
completcly endrded by the loops of distended centmtloo of tie dyT results. The incon^tcncv 
1‘cin (Fig 5) of the valves of the tupcrfidal gy'stem (Trcndet- 

Oiten ibe varicoslics will involve a limited arc* enburg positive) is thus simply established. This 
0/ the \TS5cl the segments above and below il observation is of practical importance in con- 
remaimng perfectly normaL On the other hand, sidenng the efficaiy of sclerosing mixtures. We 
what appears on phN’sical eraminatlon to be a Injected skiodan above or proiiinal to the ulcers, 
limited \’ancosit\ will be found to be an extreme and retro^de obliteration o! the vessel occurred 
case wherein onI\ the most superficial loops arc with healing of the uker In most instances it 
visible to the naked m-e In a few of our cases, would seem preferable to inject the veins sotne- 
localired buibom entorgements of the calves what proiiiaal to the segment to be obliteraled. 
were found to be due to extreme dflalation of The centrifugal flow of disordered venous 
the NTSsels which were somewhat masked by the drculaUoo may be iindted most characteristl 
adipose tissues. The futility of attempting to cally with the patient In the upright posiUon 
accom^ a cure by consen.-aUve treatment or All of the morphological and physwloglail altera 
by limited Injections Is obvious (Figv 6 and 7) lions referred to are present to an exaggerated 




tkj pge The*e dsmge* hi\T ilread} been de 
•crlbed tod it becocoet necnttry only (o tc/er to 
4nother phnninecA. Tbe farmatlon of b a 
dianictCTiatic of tbe dieeate. They are lamBy *o 
placed that thdr end« are opw^ toward tbe 
heart The devekrpmctit of ataipiiant renoai 
lake* u thoa fttmo within vhidi dUtloct fluid 
letils nu\ be democatmted, In thb attuaricn 



Fla ^ rbUOJ«bnpeJahtp«ftiooiJ>dd»»tiakori- 

iQtal nxU Imbi 


itasb j eTtreme and cooeentratwQ of the djx 

pronounced d egree of force neceaaajy to e*Dp*J' fke xenoo 

\t uines moderate dlUtaiioo of a \eut occnra chanpela aanpletel) 
but no retrograde drcuhtioo rwulu. ThJa a It » agreed and accepted that rtapi rati^ 
due to tbe fixt that tbe Tilmltf mechanknt la twnemaita aiaiat drrolitreL If varictaeTOT 

uJI intact (Treadelcoborg ttU) Under fluoroa- criat we hare fotmd that respuitoir mmeroM 
opic ob*cr\atlon after Injectkai, It will be noted are wboIH ineffectual in empt}mK the 
ihai the dje ii tranaported centripetallr at a vcweb u’hate\Tr aid to the circnlatiDo thm 
•tinwahat retarded afiwl \eIno«copy m tlu* movementj hate, b apparent onlv after ine 
mstaiKe »ill *bow ali|bt dOatadon of tbe \T»el blood eoten the deeper teini. Of tbe rci ptot^ 
hut DO marked dlatorUon In lu cootour To teat forced opIrtUon appeaia to be a 

the mecharuca of the Trendelenburg negadre factor In aaaiatuig tbe flow m th e deqxr y*” 

I incompetencv of the valve* of the coramorucat Deep inapintian, lince it b accttupanW oj 
ing aval era) would have neceaaitated exposoro of incrcaaed hatra-abdominal prc*ure, u » no 
the deep \eini and Injection with »ktnrfan Thii matenal aid to the circulatioo. 

In «r >x=muAiA 

Prewure tpphed by tbe palpating finger or Daring tbe counc of thb InN-eatlga QoP^ 
reprcacnted by the force of contracting nntadc* petient irith an ciUeEoeiv larg* 
rapidly ipreed* tbe ildodan throa^oot tbe of tbe neck preaented benelf In 
v-enoui chjnn^k in a muntwr tha t dcmoD- departxoaiL Tbe \'cini were io dbteoo ^ 
atiatei the break down of the regulating median- they formed a large maightly tumor ae 
tan. Tbe cocnmnnfcating and dra veina may be tnentioc and tklodftn waa ther ciore mj^ 
quickly filled and tbe v e u o ui trunk viauahaed for tbe htm atodJed by meana of 
a datance of 4 to 6 Inci^ Moat of tbe dye will The angkana conaUted of 
be projected peripbeiall} to ranaln foe a coo- vduted and dQated veaael* ao 
ridoabk period in re mo te venou* loopa. Some that identification of iadi vidnai toc^ 
of It may w forced upward to puraoe a tortoema colt, and tbeir point of oryn uMn 
and deviOQi route to tbe heart. Where exteuilve venom lyitem Impoaafble to det«mmc. ^ 
dbcaae emta. It U lurpriilng to obaerv’c the and hb wortera deaciibed the •IT*® 
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lacmangKPTia aitei injection oi tUodan aiui wxb- 
seqocnt obliteration b> a hypertonic sugar 
sduUcm. Our own case showed practkallv com 
plete obliteration of the angioma 3 days after the 
injection of skiodan, without the use any other 
agent. In tbn instance, the skiodan served a 
double purpose. It permitted us to visualise the 
angioma and at the same time acted as a sekrosmg 
agent the effect oi which was as satisfactory as 
that obtained by any of the other chemicals 
emplojtd for tl^ purpose and produced less 
reaction than sodium chlonde, sodium saiicylate, 
or their derivative* (Fig 8) 

BEQTTZUE 

In none of the patients was there any untoward 
effect It is axiomatic, of course, that inteihgent 
employment of any Intravenous medication de- 
mands iU introduction into the %tin and not Into 
the tissues about it Fortunately there are no 
diffiailUes in entering vancose veins and m none 
of our cases did any of the chemical get into the 
pcnvsacular listues. No sloughs were therefore 
produced. 

By this method, an oeduston of many vessels 
was rapidW accomplished particularly In those 
cases with a Trendelenburg positive- The 
venous angioma referred to was seterosed m 3 
days. In another patient 4 inches of the vein 
was collapsed 24 bWs after treatment In the 
48 cases tWt were stadled* the obUteration of the 
vessd appeared to be somewhat faster with 
shiodan than with other salts. 

One of our cases was extremely instrucUve. 
This patient had an nicer about inches in 
diameter over the Internal malieolui, which had 


peisiated for 9 years. Her veins were injected In 
the calf and the ulcer healed completely In 19 
days. The retrograde orculation auid sderosing 
effect of the chemical was thus beautifully illas- 
trated 

CONCLUSIONS 

The mjection of skiodan mto vancose veins 
offers a safe method of visuaHnng the venous 
system- By the use of this chemical during 
fluoroscopy we are able to observe the circulation 
of the blood m veins and its vanations 

during rhn p gin g rnffhADlal concfltbns. The 
static implicationfl of the Trendelenburg test, 
observed by this method by MePbeeters, have 
been confirmed by us. By the use of stereoscopic 
plates we can record the physical conditions of 
the veins at the time of Injection The use of 
this chemical results in sclerosis of the affected 
vein which is painless and unaccompanied by 
periphlebitis. We have demonstrated to our 
■atWftctjon, the presence of venous pools and 
feeder vena m the vicinity of varicose ulcers. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


THE EVALUATION OF SODIUM MORRHUATE THERAPY IN 
VARICOSE VEINS 

A CwncAL Study* 
mHAN BIEOELEISEN M D Ntw "i oix 


/'■pVHE intioducttoo of mny new igwt b iheni 

I peqtki U tnvmriflbly h^led with epthtwhim. 

Foflowing thi», comet t period of reaction 
duiin^ wfakh the new methoa b dtber cmthed 
bv cntKitm or rites mew to take lU place on a 
fimer foundation Soduun morrhoate has passed 
it* first wave of optimism and the time Is now 
npe to assay its troe viJae. 

My interest in this preparation was stimulated 
in 19m when Higgins and Rittel publisbed their 
er p me nces in the Ltncei Their claim that so- 
dium morrfauate was slough proof especially Id- 
trigoed me since I hsd been osing a dye m^od 
of Injection m order to avoid tho compQcalloo. 
Accordin^y I osed the new solutkto In practknlty 
ever} private and dink case up to tne preaetu 
time and heremth present an e>'aluatlon of Its 
merits based on a detailed study of 561 Injections. 
Altogether i 000 injections were given, but all of 
these were not tabulaied since it was fdt that 
number of treatmenti recorded amply bore out 
the claims presented. 


amtrtttY 

Originillv the name roorrhulc ecH” was 
given bi GauOer and Mouirues to a nitrogenous 
putrefsetion product, hj’aroTyrilhydropyridlne 
butyric icid (CoHrjNOj^ fou^ in totted cod 
fiver ofl. Lately the name sodium morrhuste, 
has been used as an elegant lynonyro for cod Hver 
ofl Boep prepared for intiaiTnoos mjedlon by the 
inetbodi devised b> Ghosh (1920} or Catting 
{1916) 

In other words, sodium morrhuate is a mixture 
of sodium salts of the fatty acids cootaiiKd In cod 
Ihrr ofl To understand sodium morrhaate, one 
mutt know the composition of cod liver oil It Is 
a weD known fact among cbcmisti the 
tip of cod hver ofl hstm largely unknown. While 
the exhtcnce of many fatty adds been estab- 
liabed others are mere conjectures, and no chem- 
ist In recent years has attempted a quantitative 
sepaiation. 

A partial lot of these fatty adds includes 
mj-rmic, palmitic, palmltolel^ steanc, ol^ 
eruchic, thenplc, and others too mimerous to 
mention. Mott of these are unsatorated and 
therefore unstable. Furthermore, the de gr ee of 


unsataratlon of a partScolar sample of oil, vhlch 
of course dmods opoo the proportloo of b- 
dlvldual adcU present In the sample, vanes with 
each batch tested. This vanation In od depoxb 
again upon factors beyond our amtrol, nidi as 
the feeding groimd of the fish, the seasem of the 
year and the ■eroal (Memce. 

Such fa the basic material frocn which sodfimi 
morrhuate Is prepared for in tra venous use in rao- 
cose veins. It b not surpruiflg therefore that the 
lesoiti secured pr ese nt such wide fioctostkcis in 
efficiency 

Sodium mcrrhasle. Itself b a ytflcrw powder d 
plsdoe odor and greasy soapy feel It dasofvei b 
water to make a fight yellow sohstlon that lathen 
like ordinary soap on agitatloo. On etuosurt to 
air b soluii^ the mmcre b oasts bb lonassg a 
fine white doudy predpiCate b oae week. Cut 
ting , who prepared thb sdatloQ for the treatmeet 
of tobercuios^ made the dstm that even hi ster 
He amber botU^ tigbUy sealed, thb mutnre dots 
DOt keep well d^ermratioc of the drug oaui ring 
b a week Hb Implkatloo was that the effidesicy 
of il* drug for use b tobercalosb became Iia- 
pwlred on lUndcng It would, therefore 
that the chemlcar action of sodlom iDonhnale 
b vascubj oblftiralioo might concehaHy sho 


suffer with age. 

Powdered sodium morrhuate, on the other 
Tiand, darkens on standing and becocDes reibo® 
b a few da>-s. Even b the absence of fight 1^ 
laofat^ deterioration takes place and an Insoft- 
ble product forms. It b dear therefore, that a 
solution b the better method of keeping tw 
agent. Since oxidation b the probable li dM iO' 
volved b dcterioratloci, It follows that a nOAjj^P 
free medium fa the method of choice for preserrs 

Thus at the very outset, one b faced wUhthe 
dbcouraglng thought that the agent under 
tirttionhas an unlmown variable 
and that Us stability b difficult or Impoaowc to 
maintain. 

It has been difmed that sodium 
a cloao approach to the Ideal vsricos e vtb 

tioo. b 25, « dtekfc 

Ut Id ■toflv the DQStobtes fee an sxai 


solutfon. 


Traa rmcM Tffa CWc W th* Octm MnMc. 
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TABLE I 



PmkKt A 

Fradaet B 

! ProiietC 

1 ProrfwtD 



NaM-S PV VastI 

1 KiAl ' 

1 


mbateX 1 

i>d balcX 1 

1 nm*Ai]±«m*d 


1 Cmm 

iPweat 

' Cmp 

Pit cast 

Cuo 

Pnctsrt 

1 cw 

Pit cot 

CtM 

Pwce»t 

\mj good ro«lt 

0 

' “ 

*0 

i6 
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0 

0 

0 

0 

0 
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I 

Bi 
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8 

S4 
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31 

Ftk nMlt I 

■ I 

18 
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i S 

1 4 

II 1 

• 1 
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SSfbt r«ia 

IS 

IS 
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1 B 

I ■■ 

1 i 

It 

s 

1 

IW rwa 1 

1 

4J 

ti 

$ 

' <4 

^ 41 

' *4 
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Jj 

90 
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TS 


l$o 


60 


^nrr.^'\lIaWtVt 

K 

40 

MT 

S' 

1 ^ 


OS 

6j 

» 

M 

Plwci'wfil b)»afapi 

n 

6a j 

3J 

0 1 

1 


n 1 


•1 , 

IS 
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aZQXJIRZlCKNTS OF AN IDEAL SOLUTION 
The ideal varicoM van nhlltera^ng agent 
ihould have the following chaacterudea 
I Incapability cd aloagh fonnatioQ 
a Freedom from pain on miection 
3 Effiden^’ aa an endothehal irritaat 
4. Non-tonaty m reaacraable amounta 
5 Pudty and standard laatioa of constituenta. 
None of the aoludoas previooily m ose an- 
swered tlwse reouirementA. The foucrwing stnd> 
was made in oroer to determine whethv sodnim 
morrhoate folfiUa detnaods. 


RESULTS or SEaiES 

Table I represents a sommary of 561 injectwns. 
Four preparations were studied ’^heir composi 
tion was ns follows Product A was a ? per cent 
solution of sodiuin morrhuate with per cent 
phenol Product B was 5 per cent sodium monbu- 
ate with 5 per cent benrjd alcohol added. Product 
C was 5 per c^t sodium morrhuate wltnoat any 
adulterant Product D was again s per cent so- 
dium morrhuate with per cent pnenol. 

The sources of these preparations were the i<A- 
Uming Product A was made by an Arnencan 
firm that Imported powdered sodium morrhuate 
from E nglan d and subsequently dissolved it zn 
with the addiUon ^ 3^ per cent phenol 
Products B and C represented American prepare 
tmns manufactured m one operation at the same 
plant, Product D was made in England, and the 
finished product distributed in Anijica. 

effects of the medication were Indicated by 
five headings, depending upon the seventy of rear 
tir>T. Trrt^^iced. These headings were arbitrarSy 
as follow* ‘ vcT> reault,’ ‘ good 
air result,' ‘slight result, and “no 
be designation good result “ was 


desisted 
result, ’ “{ 
result T] 


given to a spreading penphJebitis accompaiued 
by ce<kma, pam, and disabmty A good result 
was defined as a firm tender thromhoats, attended 
bj a moderate degree of pain and alight penphle 
biQc mvolvtrnent A fair result was da*afied 
as a definite thrombosis without spreading or db- 
comfort A “abght result was noted if the 
thrombosis was mcomplett. The claaaficBtioD, 
no result ’ is obvious. 

This rough division proved sufficient for our 
study, although it must be admitted that there 
was DO sharp dividing line between the types of 
reaction produced. 

Thc technique e^lovrd b this study was uni 
form throu^out- Inc Injections were made with 
the paticnlin the standing poabon and no toomi- 

a uets were used. AH case* of phlrfjitis were ei 
oded in cwder that the vascular reactiom ob- 
tained should be dependent only upon chemical 
imtatloii. In regard to dosage, the vast majonty 
of injections were fn a cubic centimeters quantt- 
ties, eicept for those cases discussed Wow 
Product A (sodium morrhuate with K per cent 

e henoJ) WE5 used m g6 bjectioos. As can be seen 
i the table, vandng grade* of reaction were se- 
oiral Practeall, «pealmg only 43 per cent or 
leas than half of the bjections miuie were efficient 
from a clinkad standpomt. These poor results 
were particularly significant smee the ampules 
secured were fresh and used almost immediately 
ThI* preparation was never used agab it 
was definitely felt that a lolutlon mpd^ from an 
imported powder was inferior b quality 
Prodittt B (lodinm montoate with btniyl 
^rohol) wM Btudied m two parti becauie two 
dinerent batches of sodium morrftaato from the 
Mme Kttrce were tested against each othm The 
fint batch consisted of a shipment of ampules 
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wUdb m aaed for i8o Injedkcts. From the 
tecmd batch 75 iajectkiat were made. 

Among the nactiom prodoced by the fint 
ihipmcnt ol ampu>t, 30 injectkcia -roe Ubded, 
"vtTT good reault'' 15 oi theae reactiortt were 
attri^ted to do«a^ namely 5 cubk: cenri- 
meten ol aolitdoiL The 15 othen ccmld not be 
accotmted foe by maadve dotage aince tw more 
than a cubic centlmeten was ui^ E^teen per 
cent of the treotmenta irere faHorea. Atogetber 
81 per cent of the Injectiora in thii group gaTe 
definite thrtxnboaea and did not need rtpetltkia. 
Theae variable resnlti ihoved hcFw incooslateot 
lodiom monheate wai In 111 aetke. In fact dU 
ferent degree* of Irritatlcm were tee m e d on the 
tome leg of the tame patient at tocceedlng Inter 
vah. It ihcmld alao m noted thh group of 
ampulea produced the higheat percentage of inc 
ccadnl m^ection* in out atody 

There were no tevere reactiona prodoced from 
the lecood ihT prruTir of ampule* of Prodoct B 
Briefly j6 per cent were cUokal a uc c eate* and 
44 per cent falhirea. When this remit hcontnuted 
with the 81 per cent of mccessfol taha In the 
first batch from the tame maoufactorer U U erf- 
dent that that Is a definite vtrlahOity u to the 
potency of the dlf erent sbipaenti from t^ tame 
totnxe. 


With Product C whkh co netted of uoadol 
toated aodhus ino c ih ctate tohttlati, fn^ec 

Lioos were made. This sofutken omni from the 
same source as Prodoct B It was made at my 
request in order to detetmlne the advkahlUty of 
ttaing todiom morthuate in a pure form. It took 
4 months to complete these In^ectkina Hot 
ever at the end of this time only a few am pnli-a 
showed the chanderisUc whitish floccolent 
preapftate iodlcatlre of fh^If I changes. The 
number erf de compe wed ampules in group 

was, however no greater than occurred wii the 
ampules containing benxyl alcohol 
The amount of local pain at t^ the erf Injec 
tkin was tabolated In each and again it was 
noted that there was no difference betwe e n this 
preparation and the one with benxyi wtmV<] , 
Thm were a few cases of perivawmlar Infecticn* 
in this group whkh were aaflv detected h«»f nw* 
of the immolate, sharp burning pain produced. 
This danger signal was lets intense in the sohi 
tkos adulterated by local xhs 

operator was thus better able to det^ his mis- 
take and rectify it. Agrordlng to ^ttwUth-h 
it is felt that the addition d benzyl alcobol or 
phenol a Inadvlnhle as a Iriral anesthetic. 
Furthermore the toxic effect of then adnltenula 
must DcA be lost sight of eapedaBy where large or 


oft-repeated smaller in}ectiaca axe Iq 

regaid to the thrombotic eSciencT of unadul- 
terated monhuate sofutloo, the table ihcnrs 5 i 
per cent of succtaful resolta. There was eri- 
dently no koa of efficiency when local anzfthetks 
were exdaded from the m li h itiiL 

PioductD (sodium moerhnate with W per cent 
phetuJ) can be di s mi w e d rapidly with toe obiem 
tloQ th^ this English product dsd not differ from 
the American preparation. 

A g en eral obserVatkm on all the products 
teatrf was that the percentage of "good" or 

fair results decreased In roq^h proportlan to 
the age erf the ampol<« With each preparatka 
testra It was noted that the first few dora nm 
the promptest and moat efficient reactbns. The 
rjww labeled, "ihght or "no result" woe 
always in greater number toward the end of each 
series. 

In all, ten extraTiscnlar acodoits o cni ned. Of 
these, two slough* developed. One ocenned in sn 
ana of poor ihsoe reilitance near the site of sn 
old healed nicer The other took place after the 
hi)eciloo erf iK cubic cenriroetps erf sodfam 
Q^nhoate Into the thigh in an attempt to 
crate the great npheusns veiiL Tbw doughs 
were preerfed by the doracterfstJc bleb focn^ 
tloo and thrir iiib«quent etporse wu as maib 
TSi iw •odium mesrhuate can definitely csac 
alou^ fonnaiioD although with nmh lesi he* 
qoeDCT than the other varlcoac vein irritanta 

I «im not encounter the ccmplicatioo of din 
eruption at any time. Dr W ^ Cooper in * 
personal m mmimtrarinft, report! the octtw*ri 
o ccur rence of a mtlH to moderate dennatiti* with 
annoying pruritfa. He States that this 1 * I tnn^ 
toty reactiOQ and can be ameliotated with the 
usual antipruritic lotion*. In hb opinkm, t be^ 
of large quantities of solution, namely 10 cot* 
cenlimeters or more, wai responsible for the oa^ 
of akin eruption he saw Since I ha\T nevaMBea 
over 5 cubic centimeter*, this cccTp l ka tkn b on- 


knosm to me. , , 

Tho abore study would indicate that 
or benzyl alcohol I* unnecessary as a loal *«*• 
thetic. The absence of deterkiatioo in 
adulterated sodium mon hua te ampule* 
that the employment of these agents a*adiein» 
presttvative in also unwarranted. Howew 
advisability of ind ud i nt these 
mlitare for their antiseptic adkii h a debstaae 
question. fj the 

In a personal communication £n*n cne « 
first UKS of sodium monhuate for van tberaw 
Dr T T HTgini state* hi* apwiiieot 
addition of a local anrsthetfc is mocceman 
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TTn w F v gr in rtgard to the addition of an anti 
septic, be wntea 

I hive been jaided entirely by tto chem t iti ind 
thnyi nodentood Irom them that it b idvbable to idd to 
tic nlntktn 1 tnce of mtbeptlc Uhe o.^ per cent trlhreioL 
Thb b idvbiHe, I imdentmd, to p rer eu t t p<»- 

■nVHfy ol bicteriil growth tnd not to preirent chemical 
dfcrmip cidtkin. 

A letter to an American manufacturer of am 
pules brought the following reply 
I hive bwm TniHnj prep*ntkmi of thb d>ifictef for 
the pot >0 yean itkI have never felt It necewy to add 
pmcrvativei, foch ai phenol or beo^ ilcobol to intnve 
Doni mhittmi. e ivtiid the need o< preiervadve* by er 
fT Ftn^ care In the prepmtkm of oar aolotkini and cvtfol 
stoilbatkFQ of the Kued tmpolet. 

An Inquiry directed to the manufacturer of one 
of the product* tested m this study brought this 
response 

Ai mentioned in oar prevkni correspondence, Knboame 
In iut recent paper lUted the fact that lodliim morrhaate 
b not i^-ctaQUng Ai a nratter at fact, the Knrftih were 
the fiiit ones to me l odliim morrhoate as an oWteratfre 
agent and they bad K cent phenol la their Kthitbn. 
andanhtedly for the tame reason. Phenol b voy toxic ana 
b 1 blood coagabnt bessyl alcohol b of knr tccbdty docs 
act coagolite the blood, and b not an alcohol of the type 
of methyi or ethyl akohoL 

As to the pfoc e* o£ maicafsctare, we ose a modlhcstioo 
of R. A. Cottlsg'a method, pobflihed, June, The 
prepan don of tiw ampole solstloa does not 4£a from ain 
of oar osati snmnle preparstioiiijjn so Cat that it b £(• 
teied ondex etedb coiraUana and £5ed into iterfle impales 
which have been lealed s^ iteiHlxed. 

Since the Ksied ingiolea of sodiom mncthoite are ctecQe, 
the sddlrton of botxyl alcohol b not necenary as loog as 
the tmpole r wratna i-aUiH. 

There is thus a diverrity of oplmon as to 
whether an antiseptic Is necessary to keep the 
solution sterile. Smee it has bera shown that 
pure unadulterated sodium morrhoate is the 
oetter preparation therapeutically, it Is certain 
that if It can be prepared in a sterile manner with- 
out the use of antiseptics, this method should be 
encouraged It is equally certain that more study 
on this question Is necessary 
Summing up the results of the scries, the fol 
lowing points may be enumerated 

DOADVAirrAOES or BODIUII MOMHUATE 

1 Sodium morrhoate is not of uniform dieml 
cal compoiitioa. 

2 It Is not uniform m its therapeutic action. 
5. It is not completely stable in solution 

4. Its potency cSminiiiea with age. 

5- The use oi local anresthetica m the mixture 
IS unnece*Bary and unadvisable. 

6 It is capable of slough formation on pen 
vascular injeciion. 


7 There Is some question as to whether it can 
be pjrepared ascptically without the use of anti- 
septics. 

APVANTAOES OT flODIUM MOHSHUATZ 

I Non toiioty in therapeutic amounts, 
a A relatively small percentage of sloughs fol- 
low Its use. 

Little local pain. 

ese condusions apparently point unfavor 
ably toward the continu^ use cif s^um morriiu- 
ate in its present form. Yet, curiously enough the 
writer a of the opinion that from this haphaxard 
mixture an ideal solution can be devdc^ied Ihis 
can only be done by the isolation m pure form of 
the active ingredients m the combinstioii. The 
author has begun this task but needless to say 
has only scratdied the surface, much more work 
remains to be completed. 

Before going into a discussion of the purifica 
Oon of sodium morrheate, the mode of action of 
this agent most be explained. Many tu^esdons 
have Seen oflered as to why sodium moirhuate is 
effective but none was satiafactorily understood 
The beat explanation has been that this cod liver 
oil soap irdtates by virtue of its low surface ten 
Sion a<^on, which is part of its soap efiect’ 

To prove this point the author prepared a ster 
fle soludon of ordinary comment hciuid soap 
This diluted sterile solution, which is also a mir 
ture of unsaturated fatty add salts was injected 
into the central vein of the ears of two rabl^ts. 
In two days, a typical firm thrombosis occurred 
in each case just as with sodium morrhuate In the 
human subject This indicates that apparently 
other soap soludons can cause endothelial irrita 
turn. Therefore, sodium morrhuate does not pro- 
duce its effect on account of any characteristic 
peculiar to it alone. In other wonis, it should be 
possible to prepare a pure and known fetty add 
salt solution which will have the advantages and 
none of the disadvantages of sodium morrhuate. 
The final perfected pr^uct mi^t conceivably 
contain only one pu^ed salt, or it might be a 
mixture of the most effective, combined advan- 
tagMusly 

That this IS not mere hypothesis was shown by 
the following expenment 
A s per cent solution of sodium oleate which 
fa one of the chief constituents of sodium mor 
rfauate, was secured from the Crookes’ Labota 
tones. Toxiaty tests were performed by the 
mtrapentoneal injection of 10 rabbits, wa^iing 
about a pounds apiece. The amounts used ranged 
from I to 10 cubic centimeters. Eight animals 
received up to s cubic centimeters and a rabbits, 
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THE CHANGING ATTITUDE 
TOWARD ILEUS 

W EEN fint Been by the Burgeon the 
f»tJent with fleuB presente a picture 
often complez, though a clue as to 
the origin of the condition can frequently be 
obtained from a history of afimlar attacks of 
less seventy of previous intra abdominal in 
fection or of a more or less remote abdominal 
operation TTieac facts may Imply the prob- 
ability that the fleas had Its inception as a 
mechanical obitraction On the other hand 
the occurrence of Qeus during a hospital atay 
folkrwiog an abdominal operation U ordi 
narily started by segmental paralysis of the 
intestine adjacent to residual infection or len 
commonly to knuckling or twiitbg of a loop 
by an adbetbn which has not yet gone 
through the full process of absorption Re 
gardless of the onginaJ mechanism of Inter 
ference with gastro-lntestlnal fancUon at any 
given level the picture of full blown ileus 
becomes the same for all cases, since disten 
tion itself leads to loss of tonus of the intes- 
tine It Is at this point that until recent 
yean our knowledge of the physlokigical de 
rangemcnt of Ileus stopped short. As in other 
Ucids of medical mvcitlgation research on the 
ultimate cause of death led first to a fuller 
understanding of the chemical as opposed to 
the physiological Imbalance Even now the 
fact that obstruction Itself is not the cause of 
death Is not fuDy appreciated although re- 
placement therapy with the provaloo of wm 
ter sodium chlonde, and calories has become 
generally practiced as adjuvant treatment. 

Emphasis U now beiog placed on certain 
important factors which have been widely 
disregarded and new facta have been added to 
our knowledge of the mechanism of the de 
vxkipmcntof and recovery from Deus. WTiIIe 
it has long been recognlied that the paralyzed 


loop of gut lying next to and pqhaps formhif 
the indl of an abscess acts like a mechanical 
obstruction to the Intestine only recently U 
the view gaming acceptance that the fiml 
factors in mechanical obstructkm are usuillj 
oedema and spasm of the gut itself That fa to 
say patients who have a chronic incomplete 
obstruction are thrown Into a state of acute, 
more or less complete obstruction by groM 
IndlscrcfaoQs in diet abuse of cathartki, and 
rimiTwr indisCTttlons. There b ample cn 
dcnce that the cedema and spasm st the site of 
obstruction accountable for the acute sUge 
need be only temporary for on no other bads 
can the history of previous ohstrudloQ crises 
with spontaneous recovery or recovery after 
enterostomy be ciplamed The prime neces- 
aty la obviously twofold (i) to empty and to 
keep continuously empty the obstructed b- 
tesUne of fluid and gas in order that itnx 
tural damage to the bcnrtJ wall may be 
avoided, tonus recovered and ^lam and 
tedema allowed to subside, and (i) the laeren- 
boQ of fatal dienilcal derangement by re- 
placement therapy The danger of too rapid 
release of dutentiou has recently been sug- 
gested by studies on intri intestinal pleasure, 
frem which it appears that absorption through 
the distended Intestine b prsctlcally nD due 
to the decresue In venous and lymphatic 
drainage but it may quickly increase If 
disteotmn is suddenly released- The evidence 
b not yet conduilve but appears to support 
wmBar obaervstloo on fatilitles sub- 

sequent to enterostomy 

Using a modification of the apparatus lor 
continuous suctloQ from the stomach first de- 
scribed by Robertson Ward in 19^9 ^ 
made observations for more tha n s years 00 
the early eventi In the development and ^ 
■Hence of Ileni, Induding cases haviog th^ 
origin in mechanical obstructiofl Not 007 
does the apparatus decompress the Int 
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gradoaGy and keep the obstructed gut cf 
fecUvely emptied but it provides a means 
whereby one can study the variations in the 
physiological status of the mtestme m ileus 
by measuring the rate of flerw of secretion 
from the mtestme mto the stomach, -vdilch Is 
demonstrably mcrcased at any time by stop- 
ping the suction temporarily and by allowmg 
the patient to drmt Contmuation of suction 
results in a progressive diminishing of this 
flow until a standstill is reached and only m 
gested fluid, and no more, is recovered by 
suction After varymg periods, depending on 
the ongm of the Ileus infection or mechanical 
obstruction), the flow of Ingested fluid moves 
through the pylorus m progressively larger 
percentages and at an Increasmg rate We 
measure the flow in terms of cubic cenUmeters 
per hour and can thus chart graphically the 
direction and rate of flow per unit of time We 
have termed this the heUnu and speak 
of it as being negative when the gut Is empty 
Log Itself Into the stomach and positive when 
the stomach is emptying mgested fluids into 
the gut. We have also found that after pen 
stalsis has disappeared tonus is retained to a 
degree that permits recovery of normal gastro- 
mtestmal function on this r^lmcn Penstal 
SIS, audible to prolonged auscultation, re- 
appears only after obvious restoration of the 
physiological continiiity of the gut 

Early operation for mtestinal obstruction 
has traditionally been urged and when the 
case come# to the surgeon withm a very few 
hours of onset a mortahty of as low as 5 per 
cent has been reported In only rare instances 
13 a surgeon able to report any considerable 
senes of cases seen at such a time by himself 
The entirely praiseworthy effort to urge early 
operation has had the effect, not of stimulat 
mg the physician m general to get^the patient 
to the hospital as soon as possible but of In 
duemg the surgeon to operate as soon as the 


operating room can be got ready after the pa 
tient enters the hospital, regardless of how 
long the obstruction has been present, regard 
less of the probable site and nature of the 
otlgmfll lesion, regardless of the physiological 
status of the mtestlne, and as well the chemi 
cal and metabohe status of the patient It is 
probably fair to say that a single gastnc 
lavage and an mtravenous mjection of physio- 
logical salt and glucose solution represent the 
average of good pre-operative treatment. 
The mevitable result of such treatment, how- 
ever, 1# the pubbeation of mortality statistics 
of from 40 to 60 per cent m all large series of 
cases year m and year out collected from 
many large general hospitals 
Pnmsiy suture after resection of ob- 
structed gangrenous mtestme Is now almost 
universally condemned but is still practiced 
not uncommonly With exploration being 
done m an ovcrwbdmmg majority of patients 
with ileus m the fear that gangrene may have 
set in, the result is approximately half of 
those who undergo operation die whereas 
gangrenous gut is found In less than 5 per cent 
of case# excluding those with extemal her- 
nias The confuaon m reaaomng is obvious 
There Is an mcreasing number of surgeons to 
whom it is dear that, m view of the newer 
facts of the physiology of ileus, the patient, 
unless seen very early Is safest on decompres- 
sion and rqilacement therapy with dose ob- 
servation of the pylonc balance until it is at 
least no longer grossly negative Then, if 
necessary, operation may be performed with 
the patient m approximatdy a normal physio- 
logical status but operation may actually be 
unnecessary unless the original obstructmg 
mechanism be a stnctuie, if mechanical, or a 
definite abscess de mandin g drainage, if in 
fectioua m nature The phtn of decompression 
is only temporarily practicable m cases with 
very high obstruction, due to the enormous 
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outpcranog of high Intcttinil tecreticrti*, and 
In those obstruction* In the coion in ■which the 
tteocrecal valve b competent (which b not 
often the case in our own crpcricnct), how 
ever cues of ertemtl hemle tre naturally 
excluded 


As »ene* of cues wiBoenUy Urge to be 
ligmhcant are accmnulated it b our MW 
that a reducUon In the mortality from Deia 
wUi have been accomplished for the first tjfn^ 
in the past quarter of a century 

WttLUD BAKTUrr Jt 





MASTER SURGEONS OF AMERICA 


VALENTINE MOTT 

A BRILLIANT and Ingenious colonial surgeon of Quaker descent son of 
a physidan and father of an eminent surgeon Valentme Mott was 
bom m Glen Cove Long Island, August 20 1785 Reared m on at 
mospherc of medical saence he readily adopted the avocation of his forbears 
and soon attained mtemational fame for his surgical skill and cli ni c al wisdom 
Completing hia classical education under the guidance of private tutors at the 
age of nineteen years, he embarked on his medical studies at Columbia College, 
which institution conferred on him two years later in 1806, his medical degree 
Desirous of more advanced surgical traming Molt continued bis studies 
abroad, and first placed him«ielf under the tutelage of Sir AstJey Cooper After 
remaining for some tune In London he journeyed to Edmburgh and, for more 
than a year, attended the lectures and demonstrations m surgery and surgical 
anatomj m this center of medical learning Five years from the time he enrolled 
in Columbia College as a medical student, he returned to New York and eatab* 
lisbed himself m the practice of surgery 

In 1810, the year after his return, he accepted the chair of surgery m his 
alma mater, Columbia College, which he retained for three >'ear8 until the 
school was reorganired and the CoDege of Physicians and Surgeons founded 
He continued his professorial duties in this new institution without mtemiption 
until 1826 At this time discord arose among the faculty members and Mott, 
with a few of his colleagues, founded a new medical bcIkxiI m connection with 
Rutgers College Unfortunate legal difl&culties ioretd him to abandon this proj 
ect, however, and in 1830 he returned to the College of Physicians and Surgeons 
as professor of operative surgery and surgical and pathological anatomy His 
life was unusually active and useful until 1835, when waning health caused him 
temporarily to abandon his duties The subsequent six years were largely de 
voted to European travel which included dose attendance to many of the 
most famous surgical dimes on the continent By this tune Mott enjoyed a 
wide reputation as an astute and able surgeon, particularly eniment for his 
original work m the field of vascular surgery ,Completdy jrcstored to health, 
he returned to New York m 1841 to become the principal founder of New York 
70S 
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Unlveiiity Medical College In which hatltatlaa he filled the rhair of mt gei/ 
and relative anatomy aa well as being preedent of the faculty \t the age of 
ility-sevcn year* he was made cmenfus profeasor lecturing to the stodcoti 
ocTiflonany until his death from angina pectoris thirteen yean later April 
a6 1865 

Characteristic of all pkineen who venture Into unexplored Valentine 
ilott was a bold though careful operator with an Imaginative and in Uu Liv e 
mind and poaBcaaed of unusual technical shU] Handicapped durmg most of 
bis life b> the difficulties and dangers attending lorglcal maneuven poor to the 
discovery of ether and the devdopment of becteiiology hla operative Innova 
tJoni were, of necessity largely limited to rapidly performed procedures which 
did not necessitate entry Into the ahdomem During his later yean, how e v er 
the frequency and enthuslawn with which he employed ether aided 

materially m the univerBal acc^tance of this great boon to surgical progress. 

llott s most fruitful and ongxnal work pertained to s urg er y of the blood 
vessels Hla fint dalm to renown came at the age of thirty-three when be, 
for the fint time ligated the Innominate artery for aueuasm of the right sub- 
clavian artery Unfortunately the patient succumbed acN'cnl days later follow 
ing hsmorrhage from an adjacoit vessel eroded secondarily by inf e ct fem . 
Incidentally it was almost half a ceotuiy later before this operation was success- 
fully performed In 1617 Valentine Mott wai the first to ligate the common 
Iliac artery for aneurism of the external Ihac, pjaHng the bgatnre within half 
an inch of the aorta. Another of hb original contributions to vascular surgery 
was eiaiion of several Incbes of the deep jugular vcm which was Involved In 
atumormaia. This required ligation of both ends of the vein something hitherto 
unattempted. He also made numerous advances In the repair of traumatic le 
lions of the largo vehii which he dosed with fine sutures without oedadmg the 
lumen of the vesseL In all be tied the common carotid iitciy forty-sli time*. 

Mott s endeavors were by no means limited to sur g er y of the blood vessels, 
as he also contributed much to orthopedic and pdutic surgery In i8ai he re- 
sected the light maxIIUry bone for osteosarcoma, having first ligated the cotn- 
mon carotid to pr event excessive hemorrhage. Several years later he succe»- 
fuDy performed an amputation at the hp jomt In i8a8 be removed the right 
clavide which was Involved with a largo aarcomatous Unnor an operatioo wbidi 
iron him cnntiderable fame and was long known as ‘^ott ■ celebrated case. 
The operation required netriy four boors for Its completion and In Mottis own 
words was the most tedious, difficult stiH dangerous procedure ever undertaken 
by him- Ho was the fint surgeon to devise a cure for “deft spine, accompliibed 
by extirpation of a torpor at the lower end of the ipfne. later be perfonned 
a riTDnar operation in the region of the neck. He was imuiually adept m restor- 
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mg the normal contour and appearance of the cheeks, bps or nose foDomng dis- 
figuration madent to the eicesaivc use of mercury 
Endowed with great physical vigor and consaendous devotion to his pro- 
fession, Valentine Mott was a prodigious worker During bis entire bu^ and 
practical life he continually enlarged and refreshed his knowledge of normal 
and pathological anatomy by dissection and postmortem examinations despite 
the legal hindrance mcumbcnt upon such practice It is said that before each 
new or important operation he first tncd hia contemplated procedure upon the 
cadaver There were few operations known in his tune that be did not perform 
He was one of the foremost bthotomiats of his day, operating for stone 165 tunes 
with a mortahty rate of less than 4 per cent In one instance he removed a stone 
weighing more than seventeen ounces He Is credited with more than a thousand 
amputations For fifteen years he was senior consulting surgeon to Bellevue 
Hospital and for varying periods served m a pTnitar capacity for St Lukes the 
Hebrew, St Vincents, and Women s Ho^Ital "His success m capital operations 
was due not simply to his surgical knovHedge and skill, but in a large measure to 
his care m the after treatment of the patient and to a knowledge of therapeutics 
that brilliant operators rarely possess/* Although performing as Sir Astley 
Cooper said, “more of the great operations than any man bving or that ever 
did live,” he remained a staunch advocate of conservative surgery 

Mott contributed some twenty five papers on various surgical subjects to 
the hterature of his day He augmented the Amencan edition of Velpeau’s 
Surgical Anatamy with many notes and illustrations from his own works He 
was the reapient of numerous honors, including fellowship m the Imperial 
Academy of Medicme of Pans, the Medical and Chlrurgical ^aeties of London 
and Brussels, the Paris Clinical Soaety, and Kangs and Queens College of 
Physiaana of IrelancL For many years he was president of the New York 
Academy of Medicine Unfortunately most of the valuable specimens of his 
anatomic museum were destroyed by fire shortly after his death His wife 
succeeded m gathering the remaining ones together, however along with a large 
share of his UTirary and other mementos and esUbhahed the Mott Memorial 
at 64 Madison Avenue, New York City Unfortunately, this memorial is no 
longer m existence, although the New York Academy of Medlane became heir 
to the Mott Library Jajces T Pkiestley 
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REVIE^^ OF NEW BOOKS 


I VfTE book, on Tk* Ari oj AtuaOmi^^ by tnatooiy — both bunum cocap»i»tiTO — ud ite 

I * rtCDgnlxcd lathodtj OD uirrtbcu^ phyiUo^ of the vtrknj ttiucttira witMn the ol- 

hu be« (ucd for i6 ycan. The hstroductkn vuli whld my he a5nied by thae new-frawthL 
rhrr* t brief history of ftncftbalt «lth intemtlog As mrald be expected from tm utbor thepslho- 
iDurtntiacs. logtcsl chsogn vnkh chijicterlic the TtrVsot t^pa 

This, tbe fifth edltkn, u were fonoer ones, h oftteoplssmsiiietdinirfthlydeslt vlthiadsiI(Woee 
in tT^o parts Part i besrlag apoQ the dssdficstSaD of the cooat bfUUsat tod ntlsfyiiix fatrrres of s Tof- 
o{ surathfiii, tu dtsiscteristic sigos, ud Its sd- ome which ihoold be of great woe to the mtdViI 
ministration bv the vufanii methods ud agents ondergradoste and thepnetitfooerof neamfoKyetd 
onlliianlv emploATd Is the same as (o the prevtooa nearokglcsl smgety 

edition except a chapter on ethylene Is added chapten which amlder the Bcw-frortbi 

and the chapten on r^fonal and tpfnij anesthesia which may arise In any of the varioDS parts of tht 
are bronght up to date both ta to methoda ud brain do so in ccnnectloc with fanctfosiil areas that 
agents employed crftldtm the antbor em p>.«dHnf the physiology of the cortical, sobcor 

on the use of rejiaosl and sjifhal anwstheita U that tksl, and ganglkmJc itfiocs while the mors ipeclsl* 
the technkpie Is more radOy acquired by tbe Ued Bcopkums such as the scoostic nenrhaiinsts, 
sorgno thu that of geiteral anextheda ud as a the hrpophyteij adenomata, tbe pharyngiaBa^ 
result the ooe method U oscd to tbe exdudon of and the pfneaiocaata an Um sobjccts for 
aH others TbJa serves to bring tbe regbna] sxid chsptm u are also tbe tsmors aiiifna fm the In- 


tpiasl methods into dlsepote- 


Part i of tbe treats of the fseton ioeidental and misceUaneoas and metastitk neophima. la 


tnmxdsl ccemedlve tbne, tbe 


to tbe actual of tbe ancftbetlc this way tbe author pnaents tbe sore 

Tbe chapten oe preaedlcBtioa. postoperadve facta ccanccled with this most latrlate lystas ci 
ran of the patient and estbm (Doride an on organs without dwroting uy special A sytss « 

changed, bot coDslderibk aew and rsinahle chapten to the nb)ect of ca tb ral localiar * 

material hu been added to tbe chapter on the (uDctlon. 

seicctuQ of the ansrsthetlc and tbe nselhod of Tbe preliminary chapters deal with tbe 


selection of the ansrsthetic and tbe' naetbod of The preliminary chapters deal with th e gepg al 
a dmlnkt ration A fflU new chapter b densted to pn b f cms presented by oraln tumors, the bracon 
the improve d technique (or Intratxacbeal arunthe- of the aanfum and Its contents, and coca l d erstk ^ 
aa of a general phyilciogfcal nature mchuto or^ 

Tbe author deaerfbes the technique for intubation tkm of tbe Wood ud tbe ce rebroapfnal fimd. 
and tclb of tbe cotopbcatiooi akd bow to meet era] and differential and tbe tratraoit a 

them Thtt foflows a summary of tbe adyantages cranial snH Intracranial tnmoo cocatitnte the s*b- 
ud dbadrutaga of Intratracheal aruestbeala. ject nuUer of tbe coocludin* ebapttrs. 

A new chapter on 'Newer Methods of Artlfidal ilinr lavaluihle tabfea, sdicnista, d ^nfaS ^^ 


ject nutter of the coocludin* ebapttrs. 


. ilinr invaluable tabiba, schemsta, disdhcafi^ 

Resriratkm, hicldJy deserfbes the fonr tne(bods and Utmlations which hare appeared hi aoutw™ 
available In cases of ssphyxb or mpfiacory faQore. publkatkos by the lutbor and ms fonDcr flbuQT^ 
Thb booL b u eacHlent tort for all atodents of colltbocatOT — I>r Harfcv C ut bl ng — are gitb^ 
insstbeila as well as for sargeons atjd Internet. logyths fax tlds volomo and thus beciicwr™®^ 
ilTwni Kwcrsiia. accesittilt to 0* reader- The graph* 

tbe iga (B^rfbadira of intrsnnnial wmers^ 
mala, nseduDobfastonuta, anbtentorfil tmno^*^ 
'^HE poUicatloo of thb yolume by BaDey* per idkcaata tbore or below the tentocimn art espeoiuj 
-f- fawmt tbe very tuaful service of recapltnlitloo 

and bringing together into one vohnae not only tbe The format of tbe book Is in tbs mah“^/ , ^ 
iraptoms, tbe cSsordered Ustoioflcal cbaracterla- tuiea very aatbfactory The pubCuKn •». 
tics ud the treatment of InintcranlaJ neopfasma, author have elected to use a acpd-r ”!*^ 

also considera, often in great deUfl, emheynfogy paper whfcb la restful to tbe eve aad penima 

mae of coraHcrabie to tc of only 

«jd tiu -n ti«« •" 
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Totks of art atid »omc of them are definitely an 
cttOiUosi. Om. wild alao irtib lot 
pbotogranhi of tpedmena — both grots and micro- 
scojric— ^nc* these aliraya convey a mater sense of 
Ttr&uflitnde. The use of this kind of paper also 
neemitatts cwtlfnea instead of prints from roent 
genogTama. Only a very few t>T?ographical errors 
Eiyt evaded the scrutiny of the proof retdtra. One 
iHiiftTation would teem, to be definitely mlsiabdled 
The majority of the chapters still contain — it Is 
not dear whether intendortally or not—indkations 
thst the various fub^vinotLs of the book have at one 
time or another been prtaented hi lecture form or as 
fttnlfsl presentatioas. To the reader this is dis- 
tinctly u^easant and detracts very materially from 
the dignity of the publication and ipolU the eflect 
of the pRsenUdon oi otherwise adm^bie material. 

There are a number of dogmatic assertions of 
which any lecturer U alwayi guilty but which 
should never be allowed to find their way Into a 
puWtthcd work- These are scattered rather widely 
thrcxigbout the book and notice should be taken of 
a tmtnber of them dnee they would certainly seem 
likely to mUead the student On page 58 In dts- 
CQfiuig lesions produced by ocdadon m the mMdle 
cerebral artery the author presents a number of 
definitions which may have individoal supporters, 
but certainly have not acquired full acceptance by 
neuroiogiats in general 

In tiiiCTiidng the well known effect of neoplaams 
of the pineal region in destroying the function of 
vertical conjugate movements of the eyes the author 
states that paralytls of confute movement of the 
eyes occurs only u a result of involvement of the 
tectum mesencephall ignoring the pooafhUity of this 
symptom being produced by involvement of the ver 
deal oculo^rlc pathway in the subthalamua. The 
loss of vertical nxe Is an important coinponent of 
the syndrome ol the subthalamus also llie state- 
ment that occlusion of the pro roUndlc artery 
(when on the left side) causes an intense alexia with- 
out bemianoT^" may ooadon some turprlia. 

In view of the general high excellence of the treat 
meat of dlnlcal phenomena and the physiology of 
the cortex and other parts of the beam, it U to be 
regretted that many theories still in a blgtdy de 
haUble and controvwiial state are too categorically 
and dogmatically presented 

Alter devoting nine pages to a critical (hscusdas 
of the aphasias and In many instances making quite 
restrict^ localiiatlon for the varying types of 
*phasia and assooated di£cnltiei tM author con 
dudes that ^^fn actual practice the aphasic symptoms 
are often deceptive snd must not be relied upon for 
too restricted localliation m cases of cerebral tumor 

ConsUeraWe space fs dcvQt«i to the stlU largely 
hypothetical function of the fajpothalamos and the 
author concludes after an extensive discussion, that 
there is at present no concensus In regard to these 
structurei and that It Is improbabfe t^t anr attempt 
to a»ipn spedfic functions to tlw nudei wtU 50c 
The statement that the basal fegions of the 


brain must exert a regulating influence upon the 
cortex and that an anterior gyoup of nudei eidte 
a nd another group about the superior posterior part 
of the third ventnde calm and qidet the cortex may 
be accepted with some caution. 

It ii a question whether the induiion of such a 
nUM of detaQ and the pmentation of so many con- 
Mated theories and highly debatable minutltc does 
not serve to confuse the student and distract hb 
attention from much of the moet praiseworthy ma 
tcrial whl(A may be found In this book. The volume 
attempts to present the last word In reard to many 
topics and In this way it does not fuiml its avowed 
pQipose of being a book adapted to the needs of the 
meolcal student beset as he Is with all of the dis- 
tractions and necessities oi hb medical oirriculum 
of which neurolofy Is only one of the constituent 
parts. From the standpoint of the advanced student 
or practitioner the volume contains a mine of most 
valuable information gathered Irom many sources 
and made rtadDy available but for this type of 
reader, the presentation b often entirely too dog 
matic and conclusions are proposed which will not 
bo accepted by the majority oj eipenenced workers 
In this field. 

In mesenting various syndromes of the braJn-stem 
use it made of individuals presenting neoplasms. 
Thb U notorioualy unsafe since neopToams of the 
bnln-stem uauiHy Involve slructum at a distance 
from their site and also In many instances fall to In 
volve structiiTO within their compMS, lor example — 
Benedict s tegmental mesexicephalic s\-ndrome b de- 
soil^ as presenting pyramidal tract symptoms 
which b contrarv to the strict Interpretation of the 
syn^mc and the gmcn dly accepted restriction 0! 
Its localisation to the tegmentum of the mesenceph 
alon. It b fairly gcDCnUy acfcpUd that vascular 
lesions produce much more latisbctiuy brain stem 
syndromes than those occasion^ bv the involve 
meut of the brain-stem b\ tumors. In the presenta 
lion of the tumors of the hypopbvsb and the 
nrighboring structures no mention 11 made of the 
results of pressure upon the brain-stem or ibe struc 
tures contained witldn the cavernous ibus. In view 
of the extreme detail devoted to the consideration of 
other regions, these omissions make for a certain de- 
gree of unevenness In the treatment of the vanous 
syndromes presented 

The chapter on the neoplasms arising fn and 
around the floor of the third ventride and the aaso- 
dated structurei are perhaps the moat satisfactory 
in the volume. The treatment of the hfatological 
fcatoTCS of the various tumors dbeossed b as would 
be expected, moat thorough and painstaking TMs 
feature of the volume makes the book ertremeh vaJ 
liable to neuropathologbta, neurolo^ts, and neuro- 
loffcal surgeons 

The chapter on encephalic tumors in general con 
Ulas a great deal of material of great value to the 
cUtticsJ neurofoglft and neurological surgeon It b, 
however again marred bj many coUotpiial expres- 
sions and forms of spetdb and a aomber of the Olus- 
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tntkni an bot liuk more thia Uuk-boudiLetdM, 
cofiki of vUdi tber tmdonbtedlf m. Ndtbtr of 
tbw featum contrunta to a pkuuit impreadocL 
Tbe gea e ia l distlactknt aad cflnerauxt betieca the 
Ttikna Deoplumi, the «Tiit detailed 

docriptkau trebM cUttbet, dear and tctt’ mefuL 
Chapter i8 deala with the focral ptroMmit of 
diagnwdi b e ta 'c eu brain tiuttor aad other ocfudc 
coccDtkatj of the brain. The author couldai ml 
(rabe and re amen t headache and the mtmeroos 
pro cem ca which oodcnnioc and finally overthrow 
the CDgnldTe {acnidea of the mind, aoch aa rerated 
cTttll certbni tsrolU, acnOe deroentia preseeile de 
men da, cmbral artcrlaadaoaU, general parahnia. 
and cxrefaeal lyphOia. The qneadon of ceneraUiea 
and food adanrea ta cooaidered in detail aince theae 
{riiud\x manlfcatadora are ao cmninonlr indka 
dona of the prcacnce of a neoplaim within the brain 
fubatance, and a nurnhsoi caaeatndks areoaed (o 
exemplify the problem aa It la approached by the 
phyifdan. Reaurent Tocaittni aaa faflgra of vtaion 
arc examined In relation to (Mr o ceur rep ce with 
other cerebral morbid prooeaaea The atrthor ri^lly 
empbaiizea tbe importance of an intimate aeqaain' 
tance with the opotfaalmoao^x and tbe strQctnrca 
made Tiatble by iu UK. The cammaaly acen altera 
ikma in the fundca in optic oeruida, papfUndcma, 
chohed ditc, aephridc byperteafiaEi and arterio- 
•derodc cmKlIdcca are w^ deicribed and tbe diffi- 
cult dtatmrtion between optic nenritia and papCDm 
dema made aa dear aa it can be. The appearance of 
prfanars and aecondary opde atrophy are aoedneUy 
preaented. The arrho’ dindea tbe neurolcwlcal aymp- 
toma into three fn»pa — (x) focal, (t) H«|hbodinod 
and (j) diatant, empbcsixlnc the Importanix of tbe 
chronologial onier of derelofnaent of aymptons bat 
drawa attention to the fact that neoplaama which 
ariM in rdatirely dimt arcaa may Ik characf ailed 
by dlatant tymptoca artahts dtha from an tncreaK 
in general intracranial preame or by oomprcHlon 
of arterla repplylng rejatlreiy dUtant areta, before 
focal lymptoos appear The author aaphadtet the 
relief ofta ocouioned by tbe In^ectlan of bypertonk 
■olntkmL decompremion, etc which tniy accom 
plith toch an improTcmeit in the padat'a gen- 
eral condition fiat « — tkfart m-y i rtralMn^ 
be made at the neurcfogiat'i leWme. 

The author cort e cti r itatei t^ “mtxicoiof 
tiphyabouldbereaortea tocmlywlKnoeceKary' and 
d^r a atea tha belief that thb method can lu p ei ae d e 
carefnl acaroloakni dti pyWi He correctly 
alzca tha fact that ‘Vaitriailci(n^y doea not 
a dhgnnah ol tonor bat only of (Hitortion or db- 
plarrment of the rentildea.'* 

In the cfaaptCT on (UiTcrential between 

neoplaimi and other patbologiaJ coedlttaQa, the 
writer rightly cmphaxLm that the HbjrwWi oi 
t um or h made with the cm total of one a knowfedae 
ofnexrrolofy Tbe antbor limits fail cculdantloBTa 
this chapter to the more onal »i-nwtirin«i wfaidi may 
be confoaed with intracranial neoplaama and In rm 
cral tbe prramtari on la adetjoata and balpfnl. 


S t dlfferentlatkiQ b et w een aeoplaim, tabs 
pimma, abaceaa, both aoite and cfarcDfe, 
dbriK, chronic sobdnral faxmatocaa^^ 
anenryam art aaoafactoiily considered, bat tlw tpin» 
derated to tbe coDslderatlOD of tbe erwTplalirifli^ 
and cactphalopathiea is rather meager One caa 
pethapa wish that mu ch of tlK apace dtro t ed to 
anatomy pfarilology and diipated polntj la regard 
to aym^matolocy coold have ben d e ro ted to a 
more extenslre conrideradon of dlfferedlal ffiagno- 
da. It woold aeem that aach a cootk would ^ of 
fTcater ralne to the itedent and to the negrologlit 
The chapter on the treatment of Intracranial ti 
mora and ita resolta li rdadrclT ahert bat adadrihle 
— not ffludx apace la giv en to tne technical drtaffi of 
the optlffloffl m^on and approach bat the gcnml 
prlocipfca of InCracrajiial technique and the poat 
opeiadre manafcmcst of tbe podat are e cccOmtly 
presented. The author itrcaaea tbe Importance of the 
proper of the three moat fcaired poatopoa 

dre cpmpUcitioos— tupaorrlagc, iboct. and re^ 
rmtorr paralyifa, explaining dearly ana deactSra 
definfteJy theprocediireito wfoOowtd. Theamjkal 
prindplea art presented and cocria^^ 

la preparing vohnac cam caa weD admire the 
bereslean caak which the author has attempted aid 
in fcnowl the admirable resnlta which be has ob- 
tained. Tbe balance of the book, when ylewtd fro® 
the art nd point fitahUshtd by the anther of Uhaag 
forth a Tefame wtdda will be retd by tbe toemw 
ondetpsduale, may howrrer be erilfcted. Ii 
many material which can adequately be 

frai^ cm^ by one already h^hly tubed 
rofogy baaoeea poured forth with a pra” ' 

before an audknee which bu ndther the b 
DOT theper ap e ed ve toapprectatah. Sock p 
may lend to too early mtiety and many of t 
DumowhU excellendea of the volnmc will thereiwe 

fan to reach the author a cocopamlng public. 

In tbe form of the volume and the manner of prfr 
•entados erne can pehapa differ and atin ranam 
frienda as to what a moat deairaile, but b I"/*' 
vfewrr^a mind thme lorka the snatd cin c that 
easy method of mmMnhig vroopa of Icrtmea tow a 
book haa beo foilowed ana that the rerr ty 
dmdnry ol mannacript and moof resdi^ am ^ 
mdl^ has been beirudged by tha ^ 

•very rrldcnt tolurT rf the ityle and dignity of ^ 
aentatlcm- Tbe decliioo as to the projKr anio<»t 
nectai and ambroaU to be art before ti* 
trwdnatc la ahraya a difficult dediion to 
In genml It la better to wbet tbe appet^ « 

than to kffl the leat with a saporffixily a etondn 

Th« la ao ranch in the Toluma to ma ke it a 
of information and ao InvahiahJo a rtcooria ror^ 
stadest, neurologlit, Dcoropathologi^ ^ 

k«l(sl aorgeon, that the rtrkwer 
liberty of Kfn* perhaps more toto 
should, with tha penpoae that future edt^J^ 
•ppewT without many details whkh 
SeSf-erldeQt twIm and usefotoos of tbe 

Hrmr Aiscw 
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STUDIES IN BONE SARCOAIA 

I Mauonant Osteobiastouata as Evidence for the Existence of True Osteoblasts 
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I N A review of the literature on the his- 
topathology and histogenesis of osteogenic 
sarcoma, it is found that almost of 
the attention is paid to the prunary tumor and 
that little consderation is given to metas- 
tasea In textbooks of pathology meodoD ts 
someUmes made of the fact that metastases 
from some of these neoplasms may contain 
bone There has also been little attempt to 
correlate the histopatbology of the primary 
growth with that of the metastases in regard 
to new bone formation A study of the cases 
of osteogenic sarcoma in the Laboratones of 
Surgical Pathology of the University of 
Chicago and of those in the Bone Sarrama 
Registry of the Amcncan College of Surgeons 
would mdicatc that bone produemg metas- 
lases from osteogenic sarcomata exhibiting 
much new bone formaDon in the pnm«r> 
grou-th occurs much more frequently than is 
generally recorded In fact it is possible that 
all true osteogenic sarcomata produce ossify 
mg metastases rurthennore a consideration 
of these neoplasms that produce ossifying 
metastases throws considerable light on the 
nature of osteogenesb a process about which 
there is still considerable control ersy 
The classic^ notion of the existence of 
osteoblasts or cells the pnndplc function 
of which IS bone formation has been seriously 
qucslionwl bv certain authors (Von Korff, 


Mummery Spuler Hansen Nageotte Lenche 
and Poluard Murray Gneg) According to 
Murray Bone is to be regarded in this con 
ceptioD not as a result of specific cell activity 
but as a biochemical phenomenon independent 
of such direct cdl partiapadon Bone pro- 
duction in the adult animal may be regarded 
03 the deposition of caJaum compounds m 
growing granulation tissue inadent to the 
biochemK^ status of the part’ Lcnche and 
PoUcaid state 'The osseous transformation 
of connective tissue is a phenomenon mde 
pendent of all cellular action It is an inter 
stitial and humoral process 

Experimental work on osteogenesis has 
afforded an extenaive htcrature and yielded 
important information but no crucial expen 
ments are recorded m which bone formation 
has been condusively demonstrated to be the 
result of direct cell activity The conception 
of the osteoblast as a speafic bone for min g cell 
IS the result of morphological studies of the 
early days of microscopic anatomy (H MuDer, 
Waldcyer Gegenbaur etc,) For example m 
intnunerabranous ossihcation the rounded or 
polyhedral cells lining newly for min g bony 
trabecuke and being obviously included within 
the bone presented a picture that took httle 
imagination to ascribe bone forming properties 
to these c el ls. Lcriche and Policard reviewed 
the entire field of osteogenesis, interpreting the 
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whole process as a bumora] one and not asso- 
ciated with activities of a ipcofic cefl theoete- 
oblast Accordingtothem,bonefonnatloDwiIl 
occur wherever there are suffiaent coUagenlc 
bundles fopon which calaum may be predpi 
tated) lymphcrdfma, and sapersaturatlon of 
the titffue fluKis with calcium Their interpre 
tations are likewise baaed almost entirely on 
morphological studies. It must be adimtlcd 
that there is as much logic to the evidence 
presented by these latter authors as there is 
to the older conception of the osteoblasts if 
there were no de^te proof that such cells 
exist However most of those regarding the 
humoral conception of bone formation as the 
correct one ha\T disregarded the existence of 
those sarcomata arising in bone and char 
acterued b> extensive bone production In the 

E rlmary growth with slrallar booe production 
: raetastascs no matter in rrtut Iksue* these 
deveV^ 

Manv malignant tumors bear considerable 
resemblance tn the normal structures b 
which thei arue. For oample, a cardnotna 
arising from a bBe duct reproduces roughly 



Fig Cem I Rmunofftffl oi gnm loogitaJliiEl 
kcUds oi mppa portkD « tfttt tlorox Unfolar dlitri- 
botioe ot seatr fooDcd bco* lii toinor both wtikb 
outricU th« ibuc 


atypical bUe ducts in the primary growth and 
metastases epidennoid carduoimata, repro- 
duce atypical skin etc. Likewise, In the prea- 
ence of malignant tumors arising in bone with 
atypical bone prodnctioo in the primary 
growth and In the metastases, no other ex 
pUnatlon is possible but that there a t 
malignant degeneration of a bone forming 
cell, an osteoblast, — a malignant degenert 
tion in which the bone fomung properties are 
retained just as the keratobyaline forming 
properties are retained In certain squamous 
cell carcinomata of the akin (peari foraubon) 
or collageQ forming properties are retained in 
sarcomata arising from ordinary fibroblasts. 

The following arc two instance* of such 
bone sarcomata from the collection of Dr 
Phemister and have already been briefly ated 
by him In the literature 

Casei if 0 tgediSywt. The pricoary taaor 
was Ia the upper pertlcio of the tiUs formlnf s 
•pberkai ma« protrnittng posterioriy Ftare i u 
a roeetgenofnus of agTCsaloBfjtndlnjilKrtwodt!^ 
spedoun shoatat Irr^ulsf boat focmstloo linofa- 
out the growth (iBortlcd shadow*) Tbm a aa* 
boiM formation wllhia th* tibia as wtD u e«t in tht 
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exlrtcortioJ portion of the tumor Prtclically no 
deftruction 01 the tibia U »etix- Fl{pirei t atwl 3 are 
rotntsenojrami ibo^nng denae thadowa of oaalfied 
metiaUies in the injul^ lymph nodes and hioga, 
rcjpectmly 

llkroscopic ciamliiaUon of sectkmi from the 
primary tumor and mctastaae* reveals a neoplasm 
CDinpoied of rounded and polyhedral cells with 
moderate amount of cytoplasm ajid oval nuclei con 
tainluf findy stippled cfarpmattn. There Is evety 
ahere an inherent tendency to bone formation In 
liT)^ areas there are anastomoaing osseous bands be 
tween which there are coUectiotts of tumor cells. In 
□laces these bands widen Into trabecule of mature 
bone (Fig ^ 

Ca*i 1 T V Ij^aged 38 years. Bone Sarcoma 
Registry Vo 33s TTie primary tumor Involved the 
upper portion 01 the humerus where it preaenled 
an oval swcBlng. Hgure 5 a roentgenorram of 
the amputated specimen, shows new bone through 
out the tumor In the form of aplcules radiating 
at a 45 degree angle from the surface of the 
shaft In the upper mesial portion Is a large oval 
area of tumor d^id of bone, this xonc being 
composed of cartilage. Figure 6 a roentgeno- 
gram of the chest tiimi some time before death, 
shows extenilvt metast&sd casting a denae shadow 
(bou) 

Substtment to amputation other metastases de- 
veloped m the skin of the face and scalp and In the 
left pectoral muades. Figure 7 is a roentgenogram 
of a skin meustaab m the faoal region showing 



erf dxst ibowiuB dense 
meUstases Is limgs Irom 


oanhcBtion. At autopsy one bang was found to be 
torrounded by a heavy shell of wnc (pleural roe 
taatasea) and eitenaive bony metastases were present 
in the other 

^Udogical examination of that part of the pil 
maiy tumor outside the shaft of the humerus shows 
It to consist of irregular anastomosing trabecule of 
Iwne, the spaces between which being filled by large 
rounded or splndle-tbaped tumor with one or 
sometimes several nudid. In areas in which bony 
trabecuiab are being formed, tumor are seen to 
be inclnded to form the bone cells. In some fid^ 
irregular masses of nco-formed cartllan are present. 
The neoplasm is nevertheless essentlany an osteo- 
geuc sarcoma. Sections from the pulmonarv me 
tastases afiord identical pictures to those seen In the 
primary growth (FIc 8) Bone is likewiie present in 
a section from the aun metastasis (Fl^ p) Another 
metsstssii In the muscles of the left nde of the neck 
is composed of spdndle cells arranged in a whorl about 
a cent^ cartilaginous area. 

A CM of osUfitnic sofcema tn a tnotm tri/k on 
au^rint mioitaris u rfumUd from iMe cdoMy of 
i/m i/ovdi Sly^ Sections of a large tumor of 
the femur show ft to be composed of narrow irregu 
Ur anaatomosiDg bands of tumor osteoid tissue ear 
rounding areas of anastomosuig bony trabeculx 
(Fig 10) In the ipacea between these trabec^ 
are dosely packed, smaB rounded and polyhedral 
celU with byperchromaUc nodd and little cyto- 
plasm A metastatic nodule m the liver Is also com 
posed essentially of osteoid tissue and bon> tra 
bcculc with tumor cdls packed in the spaces be- 
tween the trabecule (Fig 11) 

Gneg in a recently published monograph 
on '^Surgical Pathology of Bone states "A 
metastasis from a sarcoma reproduces its 
original cells more or less accurately but it 
never produces bone unless its vaaculonty 
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F , CiM 1 . Roea tg eaiyim d apedam •Svvtag 
M nic Minott, piimu7 fn appef Mif d bmigu i. 
Bo< a tlM tt acea u tuSttbif at 45 

( ancle frncn tmiUa d cortex. Note nrewtiaQ a 
O' I aad laije area, t cootaintac aknoat do booe (cV 
iiUc«) 

Ups tome coppt} of cmldum whetlter It be a 
phyik>IogIc&] reservoir Rich u bone or a more 
neterotoplc coDeetJon of caldum previously 
acemnuUted If the edit of s sarcoma Krre 
bone forming the metaitasci would cer 
tamly be osseous In alL This they certainly 
are not It is stgnihcsnt that a professvooal 
piathologijt even of wide eiperience with 
whom I have ditaaoed the matter can not 
recall from his own experience a single case In 
which even one metastasis from a periosteal 
or endosteal osteogenic sarcoma contamed 
bone. 'Ihe fallacy of the frequency of Ita 
occunTDce seems to be promoted from text 
book to textbook on the strength of aome well 
nigh unique roedmen preserved on account 
of its rai^ When, on rare occaskina, a me- 
tastasis shows apart from bone a bony Btrnc 
ture, it b dgnincant that that metastacs b 


altoated b a ate where calcification b knoim 
commonly to occur 

Thb author u quoted b detail ibce, be- 
lieving b the correctneM of hemonJ coo- 
ceptbri of bone fonnatkm he attempts an 
expla nation for booe produebg metastases of 
booe sarcoma, at the same time inferring that 
such sarcomata do not exist. However ha 
views art not coosistent with evidence st 
hand. In the first place, cases of osteogenic 
tanmma with bone productioci b the metis- 
tase* are by no means SreD nigh unique, b 
addlboD to the snlmal and human de- 
scribed a rtvbw of the literature reveab 
additional case*. LeCount, b 1909 collected 
a number of instances of osteogenic sarcomata 
with booe produebg metastases these axe 


bduded b the series b Table L 

It b not possible to obtab a definite con 
ception of the bcsdcnct of osaifybg metas- 
tases from osteogenic sarcoma, due to tbe 
fact that b the great majority of cases on 
record there if bcomplete data coocemlng tbe 
rocQtgenogrsphlc and histological appearance 
of the metastaaef. It b onus^ to find a de 
tailed autopsy report from a aae of osteo- 
genic sarcoma that exhibited extensive bone 
formation b the primary growth. 

Osteoblastic properties on the part of the 
tumor cclb themselvts may be strongly *ug 
gested by extensive atypical osteofd tasueand 
bone formation throughout the pmoary neo- 
plasm. But final proof of such propcrtfei lbs 
m tbar ability to produce booe b any tbsne 
they may develop that b b the ibflity of the 
neoplasm to produce ossifying metastases. 

In those osteogenic sarcomata producing 
osilfj'bg metastases, tbe presence of cartflige 
IS not an uncommoo fi Tiding and may well be 
interpreted as an irregular varlaboo of neo- 
plastic bone forming cells. llaJlgDant de- 
genertUon of chondroblasts, on the other 
hand gives rbe to chondrosarcoma, tumon 
that constitute a separate dass, having ^ir 
acteristic roentgenogrtphlc and hlstoiogw 
structure as recently pobted oat by Pbe- 

mbter Limited calcxficatioo and bone foniw 

tlou are noted b these neoplasms, both b^ 
primary growth and in the metastases. r™ 
oasificatiiw is an expression of maturatke « 
certib portions of the neoplajm, ibcc ™ 
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FI(. 6 Cue a RoePt goKwm n ol cbe«t after inter 
tluan>bumonI amputaUra of \dx. ana, abcrwiDg deoM 
ilMic’Vi ol bone pnnuctng metutaaea ba hmga arkd p^ema. 


the general eoonom) of the body the greater 
part of aH cartilage formed during develop- 
ment IS finally substituted by bone. 

The conception that the extensive bone 
formation present in the mestastases of the 
tomors desofbed above is due to the tapping 
of & “physiological reservoir” of calaum as 
stated by Gneg is untenable. In the first 
place, what UtUe calaum and bone may be 
present m healed tuberculous processes of 
the longs cannot possibly be suffiaent to fur 
nish enough calaum salts for the citenaive 
bone formation present m the pulmonary 
metastases of some of these tumors. Further 
more, in those cases In which bone is produced 
In metastases m the Uver mguind lymph 




Fig 7 Cue I Roentge aKy im ot ezd^d cnUncoui 
bone forming ntetutublfl tl^ of fftce from octeognik: 
■ucDuiA of famncTui. 

nodes, wkm and pcncardium, it would be far 
fetch^ to suppose that there existed cal 
careoua deposits m these locations prior to 
the development of metastases so that the 
extensive ossification present in them is due 
to the “rewDrfcmg” of this calaum into bone 
by the malignant metastatic cells Agam 
were bone formation m osteogenic sarcoma 
sunply due to mahgnant mcsoblastic cells 
growing in dose proximity to a supply of cal 
aum It should 1^ an easy matter to produce 
cxpcrunentaDy osteogenic sarcoma by caus- 
ing a transplantable ^rosarcoma (embryomc 
type) to grow about a deposit of calcium m 
the tissues 

Experiments of this type have been per 
form^ and will be discussed In a subsequent 
paper Suffice to state here that sarcomata 
containing bone, avimlat to the ossifying me 
tastases m the cases desenbed were not pro- 
duced 



Fig ^ Cu« a. Pbotomicrofiaph of catmeotB metu* 
tui* •howiag tlie formation of tone aboot bair foUJde. 
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TABLE I 
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bone This constitutes another factor in new 
bone formation in osteogenic sarcoma. Such 
new bone is obviously not due to the osteo- 
genic activity of the neoplastic cells and were 
this the only source of new bone m on osteo- 
genic sarcoma the metastases would not 
ossif> This phase of the problem will be dis- 
cussed m a subsequent report of our Studies 
in Bone Sarcoma ” 


COKCLUSIONS 

1 Two cases, and one Instance in an am 
mal of bone sarcoma are reported and 37 col 
lected from the literature in which there was 
ossification of both the primary tumor and of 
the metastases m vanous tissues 

2 No explanation can account for these 
tumors but that they arc mahgnant degen 
eiations of osteoblasts or bone forming cells 
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Thai they afford condusvc evidence for the 
existence of ofteobliiti 
3 The term malignant osteohlaitoma a 
suggested for tha group of oulfying bone 
sarcomata which sbOTld be considered a dis- 
tinct subdivaion of the general group of sar 
comaU arising In bone Further stod) may 
reveal that all true osteogenic sarcomata are 
malignant osteoblastomata. 
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THE GINGIVvE DURING PREGNANCY 

An Expewuental Studv Ain) a Histopatholooical Interpretation ‘ 

DANIEL E. ZISKIN DJ)^ Nxw Yoax 

Airidaol P roltwor of DntMtiy CohnriH* Damf^tr Sdool ol DoUl ud Oral Scr^Ty 

S N BLACKBERG Ph.D New Yoax 

T fi iiiHi* la W^arwirrA-ny Cr^rwH^ Ppl wjrii y CoOqi U Fttyridua tud Sujftuoa 
WITB 

ARTHUR PURDY STOUT M D Nrw You 

AmocIuc of S w tcfT Cnfarahh Dali u*/ CfeSrfe of nyridao* ud Sup<jn* 

T he foDowing study reported here in a Irritants such as food impactions calculus 
preliminary way, and tx^unaboutayear softdeposits and lack of function on one side, 
ago, was prompted by the frequency of are often found on or under the free gum 
gingival changes observed In pregnant women margin Sometimes no Imtants arc apparent 
The source of our cUnlcal material for observa The gums bleed easily on being prob^, but 
tion was Sloane Ho^ital, whose patients are are seldom if ever painful This form is 
routinely referred to “Dentistry for mouth called “hypertrophic gingivitis of pregnancy ’ 
ttamlnatlon and treatment and the School Fourth Is the so called ‘ pregnancy tumor, 
of Dental and Oral Surgery Columbia Urn which la usually confined to a single growth, 
versity springing up at any point in the mouth. At 

“Pregnancy gingivitis may assume four the beginning it appears to be an overgrown 
forms. These may or may not be progressive gum papilla It may be sesafle or peduncu 

stages of the same underlying factors lated After it has attained cor^erable 

The fint form is characterued b> bleeding growth it resembles an epulis varying In sue 
of the gums when traumatized by toothbrush from about 1 to 2 centimeters m diameter 

food etc. If there has been a pre-ejosting tend sometimes larger In cobr it Is for the most 

ency toward bleedmg this tendency is often part cyanotic, but bright red on the border 
emggerated during pregnancy Many times it interferes with mastication and 

In the next form usually only the free gum the trauma to which it is subjected produces 
margin is mvolved it takes on the color and an area of grajTsh necrosis on parts of the 
appearance of a ra^berry The highly in surface It may begm early m pregnancy, 
flamed tissue bleeds easily on being probed usually grows rapidl> and bleeds easily 
^\l^le it may appear in any part of the mouth Here also gingival imtants may be present 
it is more commonly found in the region of the The growth starts during pregnancy and for 
on tenor teeth This form of ' pregnanej this reason is known as pregnancy tumor “ 
gingi\^tls ’ Is designated “raspberry red It differs from the ordinary epulis in that it 
5 ^^ may either disappear entirely or dimmish 

The third form Is a generalized hypertrophy greatly m size after parturition 
of the tissue Here the gums are swollen All forms of ' pregnancy gingivitis,’ if not 
AMume an old rose color and if irritation is properij treated, arc likelv to recur with sub- 
present the borders become a bright red. The sequent pregnanaes Moreover “pregnancy 
pTn papilliE become hypertrophic or grow out gmgivibs may or may not be accompanied 
from the under surface of the free gum margin by a subacute or chronic Vincent’s mfccUon 
^ portion of the tooth pushing suppurative penodontodasia or the presence 
Ij forramg a straight of fungi and bacteria In the tissue 

bjancJicd line Immediatelj above the pro- Since the patients are seen for the most part 
lileniU\-e tissue This iype of ^givitis is after the first or second month of pregnancy, 
^ofined to one section of the mouth we cannot determme exactlv the onset of the 
aithough It ma> in\*olve more than one area gingivitis The only accurate datum that we 

’'r«fiai»«Twx«rtr»t»e»trdb»l)-tiict(g™u«nKrthc«irib«r*o*ToltUS(±ooltrfD*^i»dO*]S,r,iry lou- 
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Flf t An ealATTHl pltotofTtph of Uie fisffvB of Itn. 
J B (Cm« i of TiiUt n Kola tht hypertrepbic 
covcrtnf in part aacb tootb, wfakb an oU reaa in cofef 
Tbe bifctt U h«aa, A taa frova to ib£ thjt of a ao 
callnl prcfoancy brraor and tu tbt chanctorUtte brttbt 
nd border fan o ai Uadr m thU p Hn>} 

can obtain b the time Khen Weeding of the 
gumi wa fir»t noUetd. 

Figun I U a photomph of the gingivae of 
hlra.j B daring the nithnwath of pregnant 
and dlostrative of tome of the changes de 
scribi J above 

Ihii a^ection u not limited to pregnant 
women It occun also in non-pregnant womeo 
ir men very freqoently m tova and dtia at 
the time of puberty and In women during the 
menrtrual penod. A hypertrophic gtngivltb in 
a non pregnant woman mav eaafly be earned 
o\Tr into pregnancy Hence we are not 
jusphed in onqualibedly diagnosing all auch 
condiliofu as ipnnguig solely from tbe preg 
oant ftate. 

But it fa deariy to be seen — end may we 
emphajue this point — that the great ma 
}orltv of these gingival changes occur at 
times usually aasoaated with hormone change 
— during pregnancy menstruation and pu 
bert} TTiis observation led os to open 
mentation with laboratory animals by the 
Injection of vttrous hormones in an attempt 
to determine whether or not such hormones 
play an etiological r6le 

( 5 ur study may be dlv-ided Into two parta, 
dintcal and crpenmentaL 

I Clinical \Ve made roatlne examlrutlcm 
of the mouths of 416 pregnant women and 
recorded the presence or absence of preg 



FIs. 1. A low p0«eT at me of tlw of MiS. J B. 
(tboinbnfun ) HentbacorecoalaTV bpnm. 
•sd tlw rpftbeQsl pcfi, B tbow a nvlLfd Uwi w 

denracrewta, bot ate biont aad do not ipQt freqaatb 

nancy gi'^villi. We noted the type of 
affection present the tise and extent ol the 
Involvefnent of the gingivc and the presence 
or absence of sources ^ imtation In some 
mooths where not all the pepfilg were b- 
votved maeioscDpically we abo studied the 
grosdy unlnvolvrf papfllft, obtaining bfoptla 
of both dames, iflcroscopical £n^p of 
these win be reported later 

Further observation Induded month hy 
giene, tendency to easy bleeding of the gunu 
00 being trauma tised, and spontaneous bleed 
Ing Then we attempted to ascertain whether 
hietDOiThage due to traumatlaation occurred 
only after pregnancy or if it was already p>res- 
ent before pregnancy was It increased with 
the onset of the term. 

Each patient was given a toothbrush for 
actual demoDstration of the method osoally 
used in brushing her teeth, ^e tried to l eain 
if use of a new toothbrush could have caused 
Ibe Increased bleeding or if some change ta 
the manner of brushing might be responafble. 

Of the 416 pregnant women examined isS 
or 37 9 per cent Lid some form of obsemble 
pregnancy gingivitis.” Of the latter naml:^ 
III or 70 3 per cent, had the bypcrtmphk: 
type 65 or 41 r per cent, showed raspberry 
red gams and 3 or i.S per cent pregnancy 
tumor Induded In this classification are n 
i-a<w< or 13 3 per cent, which dfadosed com 
Unations of the foregoing forma. 


Fin. A Vjw powtr ol one aL the gnmly tnvolved pi 
pQlx o{ Un. £. B (CueiainTthlcI) Here, the comectoi 
tayer It ilmott esnnlv ibtent, the ctntam cnsukwim U 
ud Um epttJMUtl pen ire polntedl lod ipBt fra- 
H ydropic chipg*» ^ bieenthnjajtujutOwtotlw 


4. A low power d 1 pipiui aortul on groat in- 
fpoSoo (Mn. ^ B Cat* 1* In Tibie I) Note mnlkri^ 
to FTgart 3 Tbc asraeoct Uytr here, u fa Figure 5, U il 
otoct eadrely abicot, while the ttittnm granolcinm U 
deep e^lheiiil pen tie deep and pointed and irolit 
frcqmOy Bydropk (Aange b not 1* re a rt ed u fa ^ 
ore j. 


Location of “pregnancy gingivitia ’ was as 
foQows antenor area, 114, bicuspid area 
^ molar area, 80, molar and bicuspid areas 
combined 16, bicuspid and anterior areas 
combined 12, molar and anterior areas com 
bined 6, molar anterior and bicuspid areas 
combined, 50, Incomplete histones 3 
Hamorrhage on traumatization was evident 
m 295, or 70 9 per cent, of the entire group 
Among these 7, or o 2 per cent, also had 
Jpontaneous himorrhage In 171 cases or 
57 9 per cent, hrEmorrtmge was noted before 
pregnancy with the tendency m most m 
stances, toward accentuation during the term 
Id 115 cases, or 38 9 per cent, hemorrhage 
started after the onsrt of pregnancy Of these 
115 patients 62 presented * pregnanc> glngi 
Mtis while of the 62 Imtants in relation to 
pregnanej gingivitis were apparent in 53 
In 9 or 03 per cent histones were incomplete. 

Histones as to the use of a new toothbrush 
being associated with the onset of hamorrhage 
were esscntlallj negative In all there were 
44 patients who acquired new toothbrushes 
Within a few months of the time of exaraina 
lion Of these, 6 patients related the acquire 
*ncnt of new brushes to the onset of hoimor 
rhage 


Imtation was found to be present in rela 
Uon to ‘ pregnancy gingivitis m 119 cases, 
75 3 cent of the 158 mouths thus 
affe^ed In 39 or 24-7 per cent there were 
no demonstrable imtants in relation to the 
affected ^givar Some form of irritation 
with or without relation to ‘pregnancy gmgi 
vitis existed m 400 96 i per cent, cases. 
Sixteen 3 9 per cent, mouths were free from 
imtants 



Fk 3 A low power of one of ih* faTuIved ptpnie of 
monkey No ity The epItheUora H hypeipUnl^ wilh 
•ome tendaicy to «lowiijTOwth of the peg*. 
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IBM 


IBBiBBBB—BI 


■MBBI 


ItagBBBBI 

IDBiaBBBI 


ineai 


IBBaBI 


■mnanBBm rani 

lamssaBBi 


IBBBI 


iBiaaBBi 


laBngnagM 
IBanDBBBBI 
iggraDcsBBBi 
IBBBQlEaBBBI 

l■G0B!ESG9■ES■ 


ITirec himdred and twMty twu 774 per 
cent women ihoired anhygienk: moatlu aj 
5 5 per cent eJem mouths of whkij 17 pos 
•cis^ imUnU without rtatkm to pr^ 
nittcj ginghills WKlo{thei7 6 h»d preg- 
nancy gingfvitfi. 

Saity-«rven 16 1 per cent, had filthy 
mouth*. Hiftory wi* Incomplete Id 4 hi 
ftance* og per cent None of the women 
brushed her teeth correctl> although most of 
them da freed to use a toothbrush 
Marginal glngivitli was found to be preaent 
In the regloo 0/ the bnccal turface of the upper 
•econd molars and the lingual surface of the 


lower aecood molaif In alU 6S * per cCTt of 
all the patienta, whDc In 39, 9 j per cent other 
raargliiaJ glngf^ In the molar regioft* 
inflamed Nl^ly nine, 23 7 per cent, showed 
marginal inflammation in the blcoapld regions- 
Mar^nal inflammatfoa In the region of the 
anterior teeth was dladoeed In 130 31 * 
cent caaea. 

Microacoplcal seebooa made from 
btopde* were studied with the foUowiug oh 

jectalnview ft) to determine whether or n« 

a reUtionahlp eiistcd between the mocth a 
pregnancy and microacoplcaJ finding* (*) 
determine whether or not a relatlomhjp c* 
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istcd between the form of the d lv r3i5e and 
microficopical findings, (3) to determine 
whether or not a relationship cnated between 
extent of involvement and microscopical 
findings. 

Accordingly changes m the stratum cor 
ncum, stratum granuloaum and stratum 
gcnmnativum of the cpithehum were recorded, 
as well as changes m the submucosa The de- 
tails are shown m Table I 

It win be seen from Table I that with ad 
vance in pregnanej^ there is a gradual and 
definite decrease m the thickness of the 
siratum comeum During the eady months 
a slight increase m thickness is noticeable, but 
in the last months this layer disappears almost 
entirely Some hydropic change of the cor 
neum occurs eariy m the term 

The stratum granulosum is here shown to be 
generally hyperplastic, varying from a lesser 
(hange during the e^y stages to a more 
marked hypopkaia m the last months. How 
ever the changes m this stratum did not take 
place m as orderly a fashion as m the corneous 
layer Hydropic change m the stratum gran 
ulosum was confined In the early months 
mostly to the superfiaal parts Pereas in 
the last months the entire stratum was m 
volved. 

A definite tendency toward elongation of 
the epithelial was found in the stratum 
genninativum In the later months not only 
was this condition exaggerated but the pegs 
«pbt more frequently and were generally 
pobted whereas eariier they had been blunt 
Epithelial pearls appeared more often dunng 
the first half of pregnancy Mitosis occurring 
both eari> and late in pregnancy was seen m 
only a few of the sections 

Figure 2 is a photomicrograph of a section 
of gum tissue taken during the fifth month of 
pregnancy while Figures 3 and 4 are photo- 
Ducrographs of different papiUm taken from 
the same mouth dunng the ninth month Fig 
ure 3 Is of a gum papilla grossly affected with 
hjp^rophic gmgivitis while m Figure 4 the 
papnia appeared normal grossly 

In studying epithelial changes from the 
standpoint of the type size, and extent of m 
'■ol\"ed papniffi we were unable to record any 
relation between gross and microscopical 


findings Thus papllhc, grossly unmvolved 
(see Fig 4) were microscopically similar to 
mvolved papilke (see Fig 3) Likewise, the 
degree or kind of mvolvement did not ma 
tenally alter the order of change desenbed as 
taking place early or late m pregnancy 

Inflammatory changes m varying degrees, 
itdembling those commonly apparent m 
granulomala of the gums were prevalent m 
the flubmucosa m all cases. Pregnancy tumors 
and raspberry red gums evidenced the most 
intense changes. Ulcerations and hfemorrhage 
were present m some instances while bacteria 
and fungi were seen m about two-thirds of the 
cases 

2 Expenmeniul The next phase of the 
study was earned on with rats Gums of eight 
ecn adult female rats were examined and found 
to be normal pmk In color and firm m tex 
ture. Twelve of the females were paired with 
twelve males ^hile the remaining six females 
were segregated as controls When the rats 
became pregnant, they were again carefully 
studied Some were examined for macroscopic 
changes of the gums dunng two or three sue 
cessive pregnanaes Finally m order to make 
a comparative study of the effect of pregnancy 
and imtation on the gums a strmg Ligature 
was tied around one tooth so placed that it 
came m contact with the gums 

Thirty young adult female rats, whose gums 
were found to be normal were ovanectonuxed 
The animals were then placed m four separate 
cages. Group I comprised eight rats about 
whose upper inasor a string had been tied 
They received subcutaneous mjections of the 
following agents theelin, antuitnn S and 
pregnancy unne (untreated) The eight rats 
in Group II rcceiv^ sunilar treatment, except 
that no artificial irritation of the gums was 
induced. 

After studymg one hormone, injections were 
discontinued for several days before a new 
agent was tested All mjections were sub- 
cutaneous The vagmal smear test of Allen 
and Doisj was used to determine the effect of 
these hormones on the eatrus cyde. 

Cage in contained seven rats and served as 
control for Cage I, and all the rats had hga 
tares tied about a tooth to mduce irritation 
Ca^ IV was the control for Cage IT 
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Throughout the entire expenment, we ob- 
itrvcd the gums for macroscopic changes At 
varying intervals, we took biopsies of the gums 
of the rats b each of the cages 

Thus far, our findings m the rat arc for the 
most part bcondusivc. We noted no gross 
changes in the gums. On the other hand, 
midDScopical examination showed some cpi 
Ihehal changes bearing a resemblance to the 
changes b the vagma of the rat reported by 
othen studying the sex hormones However, 
these changes are so slight that we are unable 
at this tune, to draw conduskms 

The next senes of experiments was on the 
young immature Macacus rhesus monkey 
W e were fortunate enough to leam that Dr 
Eari T Engle was using these animals for a 
rtody of the tStets of the vanous sex hor 
mooes on the organa of reproduction With 
hli hnd permission we were able to observe 
the gums of the monkeys during the course of 
his eipenmentft. 

Of the eight monkeys studied six were 
females of which one was ovariectomlzed Of 
the two males, one was castrated All eight 
animals were mjected with an extract of preg 
nancy unne. The unne, before being bjected 
wu precipitated with alcohol ether extracted 
and concentrated, accordmg to a modification 
of Zondek s meth^ 

Biopsies were obtained on two monkey’s be 
fore Injections were begun, on six after the 
a ffin a l s were lulled, two died, makbg biopsy 
unattainable. 

Details of this phase of the work are listed 
in Table II 

It wiD be noted that we examined the 
mouths of four of the monkeys before starting 
pregnancy unne Injections, findbg three essen 
t^^ly negative. The fourth monkey No 118 
had been receiving anterior pitiutary extract 
for 4 days before we saw her and some of the 
lienor gum papdlhe were slightly cedematous 
Wore the pregnaiuy unne extract was given 
Alf the six feezes observed showed definite 
gross changes of the gums as the injections 
continued The papOLe became cedematous 
^ enlarged b all, but were espcoally evident 
In four In fiv'c these enlarged papillE subsc 
took on the old rose color charac 
tcristic of human “pregnancy gingiv-itis,” 


Proliferative changes of the gums occurred m 
two monkeys Non traumatic hamorrhage 
was observ^ m three of the animals hlar 
gtnal gbgivitis, probably arising from retained 
food and d6bn3, was present m all eight 
animals 

Changes in the gums reached the highest 
point m their development generally between 
10 to 10 day’s after the d^y mjections of 
pregnancy unne extract were begun After 
reaching the peak the changes receded The 
enlarged papfllm gradually grew smaller and 
the color famter the gums assuming a de 
adcdly anemic appearance in most of the 
animals. 

Microscopical study of the foregoing changes 
m the monkey are at this wnting mcomplete 
Such microscopical shdes as wc have studied 
show slight hyperplastic changes of the 
epithelium and some inflammatory cells ui 
the submneosa. In one monkey No 123 
whose reaction was not manifest m time for 
inclusion m the above chart there was definite 
hyperplasia of the epithelium vnth&ut 
matory changes in the submucosa This 
monkey show^ gross changes simflaj to those 
already enumerated The biopsy was taken 
approximately 3 weeks after the peak of the 
changes was noted A photomicrograph of a 
section IS shown m Figure 5 

Discussrov BY DR STOtTT 

Zlly connection with this ini'cstigation by 
Drs Ziskm and Blackberg has been an attempt 
to evaluate the histological changes m the 
gums of the rats monkey’s and pregnant 
women and I shall confine my remarlj to that 
phase of the worL The study was hampered 
by the facta that (i) there is great variation b 
gum epithehum m diflcrent mdividuals, m 
vanous papillc m the same individual and m 
different parts of each papilhe (2) that the 
majonty of the papfllfe show evidences of in 
flammation and this la usually associated with 
epithelial hyperplasia, (3) that the micro- 
scopic changes are relatively slight, and (4) 
the bdiv’idi^ case could not be controlled 
because it was impossible to remove a papilla 
for study and still have it left for further 
changes to occur Therefore it was necessary 
to compare different bdmduals or different 
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pftpiliK from tlie same mdivldual, which b 
valuable only If the change* ob#en*ed are 
marked and rclatl^'elj coiutant- 

In the gumi of the pregnant women It 
aeems to me that Dra. Ziikin and Blackberg 
are justified when they lay that the stratum 
comcum becomes progresalvefy thinner a* 
pregoancj advances from the fourth to the 
mnth month and that the strata mucosa and 
germlnativa become thicker and more trde- 
matoua, and the epithelial pegi atcnd deeper 
Into the fobmucosa. These changes occur on 
the anterior port of the papfOa towanf fta 
apex Vanatioaf occur due no doubt to the 
degree of inflamma tion and Infection which ts 
present in every case but allowing for this 
there seems to be a definite trend In the whole 
group. 

The ohservatloos on the monkeys are fewer 
but they fccm to confinn the findings In the 
pregnant women That U, those rooQke>'* 
which vf re injected with pregnancy unne ts 
tract feemed to show tome degree of eptthellsl 
hvpen lasla both with and without mfiam 
matorv changes. The finding of this hyper 
plasia in mo^ey No isj Mtbout any ac 
companylng mfiammatory reaction seemed 
\ery si^lfi^t In this moukey we had for 
comparison another paplU* removed before 
inje^oo This thowed an inflammatory reac 
tion in thepostenorordental mucota but with- 
out epithelial hyperpUala either anteriorly or 
posteriorly If this finding can be confirmed 
bv other timilar experiments I beifevc that we 
can regard the question as lettled 

ETALUATION AND CONCLCSION 

I \Vh3e Imtant* are usually found aaao- 
esated with gmgivitis in pregnant women thb 
affectioa may develop in the abaence of such 
Imtants Hence it wiruld se em that imUiUon 
is a complicating factor rather than a causative 
one 

i Since traumatic harmorrhage from the 
gums begins so often after the ooset of gesta 
tkm it u probably a complication of preg 
nancy 

3 Because hyperplasia is the most notable 
change In the epithelium because It Increases 


with advance in pregnancy, and because It U 
also cooimotJy present m certain organs of 
reproduction (luring thb state, it seems prob- 
able that pregnancy pliyi an etloiodcaf rWe 
in the production of epithelial hyperplisia. 

4 TTic Inflammatory changes in the sub- 
mucosa canrxit be linked with the month of 
pregnancy Consequently they are probably 
secondary in character 

5 Grots changes, resembling pregnancy 
gioglvliis, produced in the monkey by Injec 
tion of pregnancy urine extract were found 
nucrosa^ifcally to be hypexpiasia of the epl 
tbeiiiim pointing to the probahOity that the 
hormones were the causative agents. 

6 One monkey No 123 showed hyper 
plaata of the eplthdiuia, without Inflam- 
matory changes in the submucosa. This leads 
us to Seheve that qatbeUal bypeqiiasia b the 
primary change. 

7 "^e significant chan« in the gums la 
pregnancy glnglvitii b hyperpliiaia of the 
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THE EFFECT ON THE INFANT OF MORPHINE 
ADMINISTERED IN LABOR 

EVAN SHUTE, MJ) aicd U ED^VARD DAVB F^OS- C mc i no 
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T he relief of pain during childbirth has 
interested saentific mirkers for genera 
dons. ITie search for new and more ef 
fective sedative agents has been earned on for 
a century Scarcriy a month passes without 
the mtroductkin of some new drug guarac 
teed to hflm^h its age old pains without doing 
harm to the mother and her newborn baby 
The fact that the obstetrical attendant has so 
many new and old druga at his di^x»al — all 
exploited to do the impossible — speaks for 
thdr relative ineffectiveness Likewise, such 
dru^ are not as innocuous for both mother 
and chfld as thdr manufacturers would have 
us bdieve. The ideal analgesic in labor has 
not yet been discovered The majority of us 
still find that morphine or its denvatives, 
alone or combined with some other agent Is 
the most useful and the least dangerous At 
the Chicago Lying m Hospital we have tned 
many of the vanous new agents introduced 
but we have invariably retimicd to morphine 
hfany other institutions and practitioners 
have had the same experience What is there 
in morphine narcosis during labor that pre- 
vents It from bong the Ideal analgesic? Un 
doubtedly it is the effect that the drug has 
occasionally on the newborn l»by This so 
called “narcotization ' of the newly bom has 
given obstetricians manj anxious moments 
Difficulty with the baby after a normal preg 
oancy and successful labor is not a welcome 
“pencncE, It has occurred to us that a care- 
ful study of the effect of narcosis on the newly 
bom, including the evaluation of all the fac 
tors that enter Into the picture would be a 
tiineiy contribution Wc have alwa}*® had the 
opimon that the frequency of occurrence of 
asphyxia due to morphine was overempha 
*tted, and its prognosis made unduly grave, 
iforeover no detailed observations on this 
subject have appeared In the btcrature since 
the eatl) days of twilight sleep — 25 years 
ago 


CIXNICAl OBSERVATIONS 

Our study consists of observations on 320 
infants, Including tlirec sets of twins, bom at 
the Chicago Lying in Hospital during the 
year 1933 The mothers of these infants re- 
ceived varying doses of morphine sulphate 
alone or m combmation with other drugs for 
the rebel of pain during labor In some m 
stances the large dosages used and the time 
mtervals at which they were administered 
were designed primarily for this study The 
raw for the most part, were unselected but 
the senes mcludes a disproportionately large 
number of cesarean sections because they 
were better suited for this problem In them 
we could control more accurately the time m 
tcrval between the administration of the drug 
and the birtb of the baby, as well as rule out 
many complicating traumatic factors involved 
in d^very rw the natural passages Throu^ 
out this paper “morphine’ refers to znorohine 
sulphate unless otherwise noted, and all fig 
ures which are mentioned are m terms of 
morphine sulphate 

Eariy in this study it became apparent that 
the picture which we know as ‘ narcosis of the 
Dcwiy bom ' may be influenced by a variety of 
factors. There is likewise an extraordinary 
vanabiiity in the manner in which different 
babies wdl react to identical conditions The 
most important of these factors are the size of 
the dose the interval between its exhibition 
and the time of delivery, the extent of the 
trauma of dehvery, the condition of the child 
fit tiUro maternal inniTni*, anicsthesia, and 
adjuvant sedatives used All of these factors 
wure studied separately wherever possible and 
also ojllectivdy m order to evaluate the true 
pharmacological action of morphine on the 
baby when administered to the mother in 
labor It is interesting to note that a large 
number of infants bom under optimum condi 
tions for the production of narcosis showed no 
trace of the effects of the drug 
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The liit of the dose of moiphine leemi to 
have relatively little influence on the produc 
tion of narcosis in the newborn- It* Incidence 
was a* great when cktsage* of 0.0004 and 
0x005 gianis were used, a* when o 03 gram 
was used- In some Instance*, herwever, the 
larger dosages caosed marked narcosis in the 
chil d. 

The time interval between the admlnUtra 
UOQ of the drug and the birth of the baby li 
the mo*t unportant factor in the o cc nr i c n ce 
of neonatal narcoiia. Ihuing the first boorfol 
lowing the exhfbitfon of the drug, few bable* 
ihow an> ngos of narcona, arnl after 6 hours 
the fame is true In Figure i this ii well dem- 
oaitrated The madcnce of narcosis becomes 
progressiNxly greater In the iCCODd and third 
Lduts after its adminntratkin reachmg a peak 
at about i,Vj hours. Seventy-seven per cent 0/ 
the batuei narcotked from the use of 0.010 
gram of morphine and 73 per cent after the 
u*e of 0C15 gram fall within thb 5 hour 
penod It is even more noterrorthy that 35 of 
our 2t) cue* of really deep narcoai* fall witUn 
this time interval As the curva demonstrate, 
from 10 to 15 per cent of all babte* chowed 
B^ptom* of oarcoats without regard to 
the time elapsing after such use. '^e rfile 
pl4>ed by the drug in theproductwo ofwch 

a^^yxia Is impossible to evaluate. If the 
child 11 oalUd rather than livid with targe 
pupfli which remain lar^ when it react* 
pooriy to ext e in al physical *UmulJ and to ga* 
refujatatKin one may be *ure that other ^ 
ton plav the maforpert The trauma of labor 
especially u a ngnlhcant and coofuiing factor 
here A good example is a ct*fl in which we 
gave pitmtrin following the birth of the fint 
baby of a pair of undlagncaed twins. The 
mother had had morphia dunog labor TTie 
fint child wn* normal in every way The *ec 
ood and b^ter developed baby came with a 
rush following a single hard pain and was 
dc«Iy narcoUaed 

When other drugs are used with morphine 
to increase or prolo^ Its sedative aetkm their 
combined eSedM are variable, dqwnding on 
the adjuvant drug Scopolamine, when com 
btned with morphine tend* toward a enmuta 
tlve effect ther^y increasing the Inddeece of 
narcosis in the ne^il} bom Tha was denied 


vigorously by Gauss, who thought that sco- 
polamine was harmlea* to the neiriy bom. He 
thought that morphine was the offender In 
the combination which he used first, and by 
reducing Its amount he decreased the hd 
dence of narcosa. Hochasen dted one in 
stance of infant ollgopncea,” due, however 
to scopolamine alone. Van Hoosen 
that morphine was responsible for the entire 
narcotic ect 00 the in/ant produced by mor 
phlne and scopolamine combinations. In our 
eipencDce the complementing of morphia 
with sodium luminal or msgn^um sulphate 
did not incamse the Inddence of oconatil 
narcosis. 

The gestational age of the baby and Its 
wdghf do not appear to be important factor* 
in the occurrence of narcosis In the newly 
bom. In Table I there are a number of case* 
dted in which very tmsH previahJe bable* 
began q^ontaneous respirationj Immediately 
after birth without any evidence of narcosi* 
aJthoo^ thdr mothen had recaved large 
doses of morphine in labor As a luge major 
fty of our babie* were at tens and ^ noriul 
wa^t it is difficult to dedde coaduaydy 
as to the influence of the wdght of the chDd 
on the bddenc* of narcoafa. Howevei of the 
yso babje* in our seriea, 28 weighed a 000 
grams or less. In this group 15 babies 
were deUvered without com^cating factors, 
•ueb as trauxna maternal tozzmia, or intia 
uterine BSph>’xia It is most interesting to 
note that Done of the 15 showed any symptom* 
of morphia narcoais at tdrth. The average 
dose of morphine used in this group was a* 
laige or larger than that used in the entire 
group of cases. Indeed, in tome of these 
patients anasuaDy large and frequent dose* 
of morphine had been used in an attempt to 
postpone a threatening premature labor The 
mortality figures arc also \’cry soggertiva 
There were 40 babie* weighing 2 500 gram* or 
lea* at birth and of these, n or ^ per cent, 
died. The mortalifyof the *7 babio wdghlns 
from I 500 to a 500 grams was 6 or *3 p« 
cent TTiese figure* compare favorably with 
the corresponding figure for the penod fr^ 
October I 193* to April i 193.? attheCW 
cago I ying m Hoepital Vi e had r 6r8 to 
fanta. of whom 137 weighed 1 50* gram* or 
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leas Thirty -oght of the 127 died maidog a 
tMrtaUty of 30 per cent — exactlv the same as 
tbeaboi-e. 

ilatcmal toiEcmm always has been re- 
^^cd a» a contributory factor in the causa 
of asphyziii neonatorum Many babies 
toxie^c mothcra show d efini te signs of 
ffitoiiaition A considerably higher proper 
bon of these babies are lost during and imme 
^tel) after delivery as a result of the usual 
trauma of labor In a recent unpublished 
^P^^dair ates ugnificant statistics from 
the Chicago Lymg m Hospital covering Bp« 
pronmatdj the I^t years In that time 
263 cases of non-convulslve toxnc 
Wth J64 babies, and 17 convulsive cases 


•with 17 bablci. In the 264 babies delivered of 
the non con-vulave patients there were 10 
previablc *3 premature and ti deaths at 
term This represents a fetal mortahty of 
16 7 per cent. Of the 44 who died, autopsy 
examinations were made m J5 aDd6,or4opcr 
cent, showed Intracromal hamonhages or 
gross dural lacerations The fetal mortahty 
of the hospitaUrom July I 1931 to Apnl i 
1933 was 4 4 per cent for 4 730 births In the 
same penod of tune postmortem eiamma 
dons were made m 218 of our babies, and 
of these 34 per cent showed such Intracranial 
hxemorrfaage or laceration 
One might suspect that babies bom of 
tortcmic mothers would be mote suscq^tlble 
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TABLE It 

PitlulafViA] Flodjsfi In Dead Babin Bon 0/ ttotbm with Tounda. 



to morptuoe. Id cKir grocp of mothen ex 
hibiting the itsoxl lymptoini ud tigns of 
toirmi* 36 per cent of the babies were bom 
with evidence of nsrcoas, and i* per cent had 
very deep narcosis. On the other hand, the 
incidence of narcotb in oar entire group of 
babies was only 36 f>er cent, and only 84 per 
cent ihowed deep narooafa. Fully 5 of the ai 
dead babies In oar senes bad a history of ma 
teraaJ toxrmla. The aQtopsyhndlnp fa these 
babies are summarised In Table IL 

Asphyxia tn tUero as is Indicated by a 
change in the rate or rhy thm of the feta] 
heart, apparently leads to an mcreaaed sas- 
ceptlbfllt> of the infant to morphine In oar 
•edes 33 babies ihowed ilgns of asphyxia in 
uierc Of this grcxip 69 per cent sbowed symp- 
toms of narcosts ' at birth while 30 per cent 
were in deep narcosia. One must bean in 
Dund the fact that it is often difficult to deter 
mine the true cause of asphyxia. However 
It it certain that morphine played an Impor 
tant rdle in Its caosatioa In none of oar 
cases did a beb> die tn mlav Veit remained 
that he had never seen morphine a^ect a baby 
t« tdero Gauss reported 4 stillbirths in his 
first 500 cues of twilight sleep Slegtl re- 
ported 1 s per cent in 300 cases whDe Preller 
reported one mtra utenne death m too cases 
of this sort Statistics frerm our own clinic 
over a pecod of is years and n months, show 
an average of 3 7 per cent stillhirths In 35 179 
deliveries. 

That the Infant t» ultrf can tolerate large 
doees of morphine over a period of dayt or 
even months witboot showing anj anuinal 
effects IS a most interesting observation We 
have given morphine for day* to mothers 


threatening to go Into premature labor only 
to have a previable or premature baby bom 
without any signs of narcosis, Moeller 
Rdc^ and lam^eln have reported oQ tbe 
delfvcriea of addicts. Rdcbe dtes a case Id 
whkh o pregnant woman took from 0.1 to 0.2 
gram of morphine daily In the last month 
of pregnancy she had u mneh as 0.35 gram 
per day and dclivcjred a nonnal healthy child. 
Langston had 4 addict case* and lo oedy r In 
stance was the baby even bine at blrtL From 
these observations one can coodode that mor 
phine does not affect the child i» ultn unless 
It b bom within appnxnmately 6 bemn of the 
last dose. Its effects on the respiratory cento 
which probably remains entirely qui esc en t 
daring the intra-ulerine ciiitence of the chBd, 
b first dcmonitrahle at birth. The effect Is 
definitely not cumulative. This correlates 
well with our observations on the effect of re- 
peated doses in labor 

Traumatlxed babies and those who have 
been subjected to long or difficult labors or 
operative procedures are more susceptible to 
morphine narcosis. This Is wdl fflostiated In 
our amwaaHy large group of 64 ormrean sec 
tions. Here nearly ^ of the babies were de- 
livered Ideollj as far as the element of trauma 
Is concerned. Six of these patienti reed red 
o 3 gram of morphine at varying time inter 
vals before operation and the roaiority of the 
other* had at least one do*e of o 15 grs^ 
These babies bad the rntnlmwl incidence « 
naroods — ii per cent. All but one of the 
bahfes with symptoms of narcosis were ex 
traded from the uterus with difficulty 

Of our senes 39 cases bad difficult operadre 

deUveries /er vogmam Moreover In the m* 
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jontj of instances a long labor preceded the 
driivtry In 23 of the 39 cases there -were no 
other complicating factors, yet m this small 
group 52 per cent showed "narcosis ” The 
toportance of trauma aa a predisposing cause 
Is further evidenced by the greater madence 
of narcosis in pnmiparffi, namely, 30 per cent, 
as compared with 21 per cent m multipara: 

The effect of ^e dtng on the mother la some 
Indication of its probable effect on her child 
Eight of our mothers showed an unusual re 
gponse to the morphine Seventy five per 
cent of these deeply narcotieed molbera 
deeply narcotued infants The riie of the 
mother's pupils is not aa useful a guide os the 
rcspualory rate in estimating the depth of 
matenial narcosia One of the mothers sub- 
jected to cesarean section had two doses of 
morphine, o 15 gram each, which slowed the 
respiraticms to 12 per minute dunng the op^ 
cration Her pupils were of pm pomt size 
The baby was d^vered eaafly but was bom 
deeply narcotiz^ It did not breathe nor 
maily for r8 imnutea and Its pupSs were cem 
tfteted for hours It had spells of cyanosis 
with apneea for a penod of 9 hours and its 
tongue was almost black for 10 hours It 
made an uneventful recover) 

Inhalation antcstfaesia dunng labor, like 
wise predi^ioses to narcosis m the newly 
bom We ether in only 7 cases and can 
draw no conclusums as to its effect However, 
we used ethylene-oiygen in 199 cases The 
length of time dunng which the anesthetic 
was administered seemed to be of no signifi 
cance, but narcosis was about twice as fre 
quent as when local amesthesia was used 
The latter was used In 113 cases (Fig 3) 
Referring to Figure i, which s^ws grsphl 
cifi} the incidence of narcosis at varying inter 
lals following the adnumstratlon of morphine 
one notes that the most marked correction for 
the complicating factors discussed above is 
^lecessarv during the time interval that the 
morphine has its maximum effect on the child 
—I to 6 boors after the exhibition of the drag 
This leads to the conclusion that the child is 
niost susceptible to trauma toxiemia, intra 
uterine asph^Tia anasthesia etc dunng the 
tme that it is under the influence of the drug 
This Busceptibflit) increases as the maxmnim 
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influence of the drug on the child is reached 
CUmesily, them, morphine should be used 
most cautiously toward the end of prolonged 
complicated labors where the diDd may be 
subjected to considerable trauma at delivery 
Here the tune interval between the use of the 
drag and the delivery of the child is of utmost 
importance 

mCFtintEKTAL DATA 

As controls for our dinlcal observations on 
the effects of morphine we chose la newborn 
infants These babies had been boro by easy, 
spontaneous dehvenes and in all but one 
case of multiparas They vaned m age from 
3 hours to 4 days. They were entirely Donnal 
and none of their mothers had had any seda 
tive dunng labor These infants were given 
varvmg dosages of moiphinc intmmusculariy 
Three received o 0004 two oxxx>7, thrM 
OXOD9, one o 001 and two 0.004 gram They 
were then observed very carefully over a pe- 
nod of 48 hours. The dose of 04DO04 gram 
produced little effect. All of the larger doses 
produced a charactcnstic picture, which be 
gan to develop in 20 minutes and was com 
^cte m about i hour Such a baby first be- 
came drowsy and increasingly more dlfBcult 
to awaken On stunulation it cned bneflj and 
then returned to sleep, often its mouth re 
moined open for some time as if it halted m 
the midst of its ay This we soon came to 
regard as the characteristic ‘ morphine cry ” 
Contmued stimulation of such tabes often 
made them apnofc. They became deeply 
cy^osed and held their breath for as long as 
2 ramutes at a tune Such apncca ended with 
a sudden gasp or two, with the return of bet 
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ter respirttians aad a more irormal color 
When such babJe* irerc put to the breait thej 
TTcre too droKiy to nur»e. WTieo the attend 
ants or mothen urged them to nurse they were 
very much frightened by the appearance of 
the apaoca and cyanosis descnTjcd above On 
being left alone without hapdling the babtea 
soon appeared normal although the resplra 
tions ml ^ t be ikiwed to aa few as tc per min 
ute, and the heart rate was correapondingly 
dccresaed. TTieir color remained rwnnal and 
their pupils were of pin-point siae This inor 
phine picture averaged 8 hours in length 
although in some instances ft lasted aj long as 
rs boura. 

Contrast the aboT.'c picture with narcosis 
of the child at birth It may take one or more 
spontaneous breaths Immediately at dchvTiy 
only to lapse into apncct or apncca may 
present without the preliminary reroirations. 
Cj-anosis devek^ couiadent vrith the apooai 
and becomes progressively more marked with 
the continuitioQ of the latter The dtOd 
moves its extremities and wrinkles Its face 
spoDtaneousl> or on Uimiilstion It may gn 
mace or attempt to ay without the utterance 
of a sound, l^e reSexes are present and (U 
musdes are quite tonic. The heart beat slows 
but remains strong and the drculatfon active. 
Its pupHs are normal in sice or dilated and 
on nsausdtatioD promptlv contract to 
point tue With suitable carborMboiide 
orygen mixture# these babies are resusdtaled 
promptly and once normal respiration begins 
It peraiits 'Iliere is no tendmev to relapse 
Into apncca. 

Although the reaction of thm expenmealal 
group of babies to external stimulation was 
the same as In the newiy-bom group their 
response to carbon dioxide and oij'gen mix 
tures was much diferent. As soon as tbe gas 
mask was applied the respirations became 
deeper thdr eyes opened their color im 
proved, and they responded to stimulation 
with a faiilv good As soon as the mask 
was removed the chfld at once relapsed Into 
Its former sleep The response to the more 
concentrated mi xtur es of carbon dionde Is 
definitely better th«n to the less concentnUed 
The 30 per cent carbon dioxide and p per cent 
oxygen mixture was tbe most effective. 


The literature contains nomenna references 
on the tolerance of very young Infants for 
opiates. Plebchcf’s case,anmfant 7weeksoU 
mlghlng 5 kilogrtms, tolerated 0x14 gram of 
morphine. Ravenna mentfcpned a 17 month 
old baby wbo tolerated 0.010 gram ^^chura 
reported a 3 month old child weighing 4,600 
grams, wbo tolerated 0.0a gram. Mason had 
a 56 hour old bahy who tolerated o ooS gram. 
Poradt bad an 8 month old'chlld vbo toler 
ated 0.0s gram and Shwinskl had a simtlar 
eipeifenct with a chfld i year old Kai>sei 
reported a to day old child wbo tolerated oxji 
gram. However, \\ ebstcr dtei the case of a 
3 year old child who reacted badly to 3 drops 
^ partgorfe and Kaljser reviewed the litera 
tufc, empha slang the danger of opiatm for 
children Uemm Lchndorff Knoepfelma 
cber Riether and Edendsson have also made 
Interesting contributions on this subject 

The sp^ with which morphine is trans- 
mitted from the mother to the child was stud- 
ied. Morphine 0015 gram was administered 
to dllierait mothen 3345 and 6 mioatet, 
r e ^ xcri vd> before the chfld was delivered 
and the cord was cait The stools of the b 
^ta were examined dall> during their stay 
In the hospital for the presence of morphine. 
The qualitative tests used were the Jfarquls 
which readily detects ojxoa gram of pure 
morphine and the Waslcky which detects 
less than 0x005 fram- All of these bobio 
first showed pofitlvc tests for morohlne when 
hfle appeared in the stoola on the third or 
fourth day of U/e Some of these infants who 
died shortly after birth gave strongly poaithe 
tests in the tissues of the brain and the Ever 
The stomach or bowel contents mve negative 
tests, a# Brock had reported previoaily 
These observationa mpport the Idea that 
momhfne is eliminated by the Iliwr Uanr 
wortera ha>-e found that its marimum concen 
trmtloo in the body is in tbe hver and tbe 
brain. 

AD of the babies whose mothers had re- 
caved morphine gave positive tests for roor 
phlne In their stools the detection being 
easiest from the fourth to the seventh dav 
In our work we attempted to determine w 
sensibvlty of the tests used. Me admins 
tcred smaller and small« closes of morphine 
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InIramuscuLarlv to newly bom babvei and 
obtained definitely positave rcactiona in such 
stool* when the baby received as little as 
0 00002 gram TMa mdlcatea that these testa 
are nnach more sensitive than u the opinion 
because only a very small fraction of the mm 
Qte dose given to the baby could appear in the 
tiny portion of the stool erairuned 
Reiche, in working on dogs demonstrated 
that raorphme nven to the mother doe* not 
appear In her mUk and ates Waiter’s corrobo- 
rative work Our work shows that morphine 
appears in the stools of both breast fed and 
whohy botUe*fed infants in an Identical way 
thus substantiating Reiche s experiments. The 
Wasidev test vs diSercntial for morphine and 
its first oxidation product — pscudomorphine 
IVe have never b^ able to detect pseudo- 
morphine In the tissues or stools of our babies 
In our work we developed a slight modifica 
non of the Wasicky test. In the original test 
a drop of the spedally prepared Wasit^y re- 
agent is added to the substance to be tested 
^^the mixture is then heated whereupon 
an intense red color appears In place of heat 
®i*ture, a small drop of water may be 
added and this wfll produce prornpUj a defi 
mte ^olet or purple color u the substance 
tested contains morphine This simplifies the 
test ctmsidcrably However atropine gives a 


similar wolct reaction so of course thi»modj 
fication can be used only where no atropine 
has been given 

The fact that morphia passed over from 
mother to fetus so rapidly suggested that the 
placenta was a verv meflcctive barrier Dr 
Adair advised us to analyxe some of the pla 
oentas quantitatively to determine if motpUa 
given to the mother a few hours before de- 
bvery accumulated in the placenta. We 
add^ together two placentas, th^r total 
wagfat being 900 grams The mothers had 
received a total of 01361 gram of morphine 
The qualitative testa on the pulp were posi 
tlve of course However quantitative csti 
mations by the Gauss method which detects 
o 00CO03 gram of pure morphine colorimetn 
call> and from o 0001 to 0XC05 gram quanti 
Utively were negative This experiment 
would indicate that the placenta does not re- 
tain morphine and is not an important barner 
to the passage of morphme to the fetus. 

Cloetta m experiments on animals found 
that morphia disappeared from the circulation 
in 30 minutes He gave o 3 gmm aubcutane 
ously to a dog and I hour later he could find 
none In the brain To a second dog be gave 
04 gram intravenousl> and the bram revealed 
no evidence of morphme in 15 mmutc* but 
the Uver showed a considerable quantity of it 
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ADOtbcr given o 5 grun ibowed ami 

lar findings Wachtel gave from to 

of nwrphia to dogs and recovered »ome 
bram but none In the Uver He noticed 
that it disappeared almost at once from the 
blood ctream LautensrhJager gave o 3 gram 
intravenously to rabbits. When the animata 
were killed 3 houn later the brain and atom 
ach contents gave negative reactions for mor 
phine but the Uver blood and urine were 
weakly positive 

\Vc were Interested In studying the quantl 
tative amount of morphine actually trana- 
mitted to the child hy the maternal airmlatloD 
We analyied the brains and meduQai of 6 
infanta wbo died very toon after delivery 
'Ihc mother! of these Infanta all received the 
accepted sedative dosages of morphine during 
labor The medulla and brain were taken 
together because Lumsdeu has discovered the 
presence of several respiratory canters in the 
medulla and bram Hk: oasues were re- 
moved as soon as posaihle after death and 
analysed by the same qoantitative method of 
Gauss menttoned We did not recover mor 

& hiDe in a ouantitativeiy measurable amount 
I any of the 6 babies, although In r case a 
baby weighmg 450 grams whisM mother had 
been given seven dcM of o 15 gram and one 
dose of o 10 gram in the 30 Murs preceding 
delivery we obtained a definite qualitative 
reaction In a of these 6 cases an tnalyalt of the 
liver also proved to be negative for morphine. 
An fntereitrag observation is that qualitative- 
Ir the brains and IKm of aD of these 
gave positive reactions with the Waalcky or 
Marquis testa. Tim would indicate the pres- 
ence of moiphia in the tissues in amounts too 
minute to measure quantitatively 
Two moribund babies whose mothen bad 
not received morphine w er e iniected with the 
drug after delivery The first a previahJc 
baby of I 5ro grams, with a large m en In 
goceic and a h>rirocephslQa, received 0x014 
gram intramosglatiy 45 minutes before its 
heart itopped The second baby moribund 
and weighing i 975 grams recd\^ the tame 
dose 18 minutes before its heart stopped 
The brains and liven were analyzed qujdlta 
tivdy and quantitatively immcduteiy after 
death- TTic tissues in the first case gave a 


positive qualitative reaction with the Gtoti 
technique, although the amount of morphia 
was too maaD to measure quantitatively In 
the Kcond case a negathr qualitative and 
quantitative reaction was oht^ed with the 
Gauss technique. We can therefore coo 
dude that babies receive less than 0x014 gram 
of morphine through the maternal arculatioQ 
in the usual case of morphine analgesia. Only 
where huge doses are given does a ccanpar 
able amount pass over to the fetus. As men 
tioned before, such a dose does not produce 
the signs of ‘narcosis of the newborn when 
administered after birth 

Disctf»sioK OT LmaAromr 

The literature contains some interestinj 
reports on the edccts of morphine on anlmsb. 
It is well known that the usual eipcrtmental 
■nnriftli have various reactions to morphine. 
In our earlier work we gave huge doaci of 
morphine to pregnant rabbits, totaling as 
much as 0 33 gram per rabbit, <7verapenod of 
3 days. Exi^t for a transient drowsmeas and 
a sluggnb reaction to the usual stunuh titer 
showed DO other deDonstrahle efeeU. Such 
animals had litters whkh were delivered 
uneventfully and the young appeared entirdy 
normaL There is, Hkewdae a dlitinct vanitwn 
m the reaction of individual animals of the 
same ipedes. These interesting facts rule out 
much of the usefulness of the experimental 
animal in our problem. 

Seboen remo v e d various parts of the brains 
of animals and found that the same dose of 
morphine could product opposite effects, 
depending on the parts removed Hegar 
found that a moiphlniied mouse survived 
aspfayzia twice aa long as a Donnal mouse and 
concluded that morphia decreased the or 
ganJc need for vcDtllatioQ Meltxer and 
Steuber found that cutting the vagi did not 
modify the effect of morphme 00 re^ifratkms. 
However Malooey and Tatum disagree with 

this finding Pierce and Plant found that the 

reojvery of morphine from the urine and 
fseces combined did not excee d 30 per cent 
of the Intake. light, Torrance, Karr Fry and 
Wolff dte Investigationi of other wotkos, 
showing that the muscles take up rapidly large 
doses of morphia and leave only sDuh 
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amounts free to reach the central nervous 
system The excretion or destruction of mor 
phinc must be rapid, for In 8 to lo days a 
cured addict may die from the effects of the 
dose he had usuallv taken before. They also 
point oat how httle of the total intake is re 
coverable from the urine and fffices 
There is an extensive literature giving 
the clinical observations on the use of mor 
phuic Much of this dates back to the era of 
“twilight aleqi,” when many dinidans first 
became mterested m the technique No 
eitensi>T studies have appeared recently, so 
iads and fallaaes together remain In the 
literature to confuse the student DeLee 
states that morphine is relativdy safe when 
given more than 4 hours and leas than a half 
hour before delivery Aufermann gave mor 
phinc btravenously and found that its action 
was felt at most for 2}4 to 3 hours Mcllroy, 
in a recent paper, revised her earlier opinion 
on the subject and states that morphine 
should not be used in prumgravida within 
3 hours of delivery There are other Inter 
esling discussions on the subject by Brock 
WSliamson, Spencer, and Thaler The ar 
tides on “twilight sleep ’ by Susz, Smith, 
Hochiesen, and von Barddeben are also very 
instructive, 

BUiatARY AND CONCLUSIONS 

In our study on morphine narcosis in the 
newborn, methods of resusatation necesaarfly 
must be considered (The old and standard 
methods are useful in these cases, as in the 
treatment of “asphyxia’' due to other causes ) 
The air passages should be dcared by means 
of a tracheal catheter if necessary and exter 
nal warmth should be applied. However 
external stimulation of any kind is not only 
of \'ery doubtful value here but it often servTS 
only to deewn the narcosia Such stimuli 
mav cause the baby to inspire once or twice 
Md then to lapse into apnoca, from which It 
fa difficult to arouse. Thus morphinlied 
babies should be handled gently A mixture 
d carbon dioxide and oxy gen gases proved to 
w the roost useful stimulus to respiration 
Indeed, after our work proceeded for some 
time wc began to regard the reaction of mor 
phinizcd babies to these gases as a entenon of 


true narcosis We finallv concluded that a 
brief administration of 30 per cent carbon 
dioxide with 70 per cent oxygen was the ideal 
mixture espedaffy effective when followed 
by pure oxygen A complete report on this 
method of resuscitation has been published 
recently by us. 

In Table I there is summarized an account 
of all of the fetal deaths in our senes together 
with the pathological findings where autopsies 
were done We felt that no baby m this group 
was lost as a result of morphine narcosis 
Indeed it has been our experience that mor 
phlne IS a safe drug to use in labor, espeaally 
when adequate means of resusatation are at 
hand Afany climoans have relegated this 
drug to the backgroimd because of the possible 
devdopment of tie unpleasant complications 
of nanx«fa only to make use of far more 
dangerous drugs of doubtful analgesic value 

A few reports on morphia denvatives have 
appeared recently m the literature Very slight 
cLiuigea m the structure of tie morpl^e 
radicle seem to modify markedly the essential 
pharmacological effects Alvarez and Leulier 
and Pomme have written on dflaudid and 
oxydunorphine sulphonatc respectively Can 
some sh^t change in the constitution of 
morphine occur m the body from i to 6 hours 
after its administration suffiaent to explain 
the peculiarities of its effect on the fetus? The 
effect seen in the newly bom cannot be re 
produced when various dosages of morphine 
are injected mto infants a few hours old Yet 
wc have observed that morphine or a form of 
morphia so much similar that It answered to 
the test reactions for morphia hitherto de- 
vised passed over into the fetus within 2 or 
3 imnutes after it was given to the mother 
In^nts bom before an hour had elapsed or 
after 6 hours showed little if any narcotic 
effect from the same During the tone when 
the drug tends to act most strongly on the 
chfld only 50 per cent are affected by it to 
any noticcaUe degree. This effect disappears 
almost immedistdv with proper methods of 
resusatation and for some strange reason does 
not recur One cannot reproduce this par 
ticular phenomenon with any drug that we 
know of in any dose — certainly not with 
doses of morphine given after birth Such a 
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chmige In the drug cannot be due to iti oxida 
tion to pecudomorphine ai the differential 
\\ anckj test did not reveal the presence of 
psendomorphine In any of our ittKliei. BalU 
has ahouTi how difficult it Is to detect the 
bncf pseudomorphine stage, and Ita properties, 
OS he recounts them are very different from 
the effects produced on our newly boms. It 
b of inter^ to observe that the maternal 
response to morphia is marimal at abont the 
same tunc as the newlj boms show that the 
drug IS moet effectl\e on their respiratory 
mechantsm Further research may produce a 
dcnvntne of morphine just as effecU\e for 
the relief of maternal pain and less loric to 
infants in ulcro as demonstrated Immediately 
at birth 
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EFFECT OF SVTMPATHETIC NEURECTOMY ON THE COLLATERAL 
ARTERIOLE dRCULATION OF THE EXTREAGTIES 

ExPEWiDUiTAi. Snn>y 
frank. V THEIS W D ‘ Chicaco 


S raPATHETIC neurectomy of the 
vMoconstnctor control of an eitremiiy 
has given «tncouragmg results in se 
lected dimcal cases of obstructive artenal 
disease (i, 30 34) The increased penph 

era! arculation following denervation la 
manifested fay a permanent nse m temperature 
of the limb (7 12 20 33} unproved calon 
metric {9, 23) and osdllometnc (3^ 4*) 
mgs as as relief from diatresamg subjective 
syTnptomB due to circulatory defiaency In 
the presence of mechanical obstruction in the 
mam artery this improvement must occur 
through functionally active collateral vessela- 
WTien the collateral channels are involved m 
the organic obstructive artenal disease there 
is bttle poasibUity of improving the orcula 
twiL Pre-operative cimical tests (to 16 18 
29 3S 40 44) for the functional activity of 
the collaterals are the basts for selecting cases 
of penphml arcuiatory dehaenev suitable 
for operation The collateral veasefs m these 
cases are functionally comparable to the nor 
raal circulatory channels of crpcnruental am 
mals 

The present invxstigation ls to determine 
the influeno; of sympathetic denervation ui 
hastening and augmaitmg vasodilAtation of 
the collateral arterioles in eipenmenlai am 
mals Actual blood volume flow direct blood 
pressure andwiperfidalanddeqitcmperatures 
ire used to study the penpheral circulatory 
changes. Tifls report is based upon the results 
obtained from 260 expenments upon 1 10 dop 

PSiNcaPLES oy expehjosksts 
Ligation of the femoral artery just bdow 
Foupart t hrament confined the main penph 
era! artenal arculation to the collateral 
^nnels (Fig i) VasodfiaUtion of the eidst 
Irig collatenU artenole* or fornmlion of new 
anastomoses was determined bv changes In 
the arteriole arculation with and without 


aympatheticdcnervation Distal carmuiization 
of the hgated artery permitted actual blood 
flow and direct blood pressure observations 
The use of the same cannula in the elastic 
femoTsl artenes assures the constancy in the 
sire of the outlet m all the expenments 
Therrforc dilatation of the existing collateral 
artcnolcs would result in an increased blood 
flow through the cannula accompfinlcd by a 
corresponding change in blood pressure On 
the other hand the opening of the new 
collateral artenole channels may provide an 
increased circulation with little vanation m 
penpheral blood pressure Consequently the 
resulu of blood volume flow and direct blood 
pressure determinations in the following ex 
perttnents give direct information as to the 
changes m the collateral artenole channels It 
ispossihle therefore tocomparctheresultswith 
and without sympathetic denervatloD. at cor 
responding periods after roam artery bgation 

TECHKIOUI: or EXPXRIMKNTS 
A large female dog vras anesthetized with 
morphine sulphate 1 gram supplemented with, 
the mhalation of a ramimum amount of ether 
Transpentoneal lumbar sympathetic neurec 
tomy was performed from the first lumbar 
vertebra to the first sacral Immediately fol 
lowing left lumbar denerv'ation the left and 
then the right femoral artenes v?cre isolated 
through stn^ inasions just bdow Poupart s 
ligament The superficial temperature was 
obtained by inserting a mercury thermometer 
subcnlaneouily betvreen the s^ and the m 
tcmal condyle of the femur A 2 minute read 
mg Tvas obtained The thermometer was then 
placed deeply m the thigh muscles for 3 
minutes to obtain the deep temperature. A 
No iS gauCT transfusion cannula was intro- 
duced into the Ruperfiaal femoral artery distal 
to the ligature (Fig 1) For blood to flow 
through the cannula necessitated arculation 
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tliTDiigli the collateral channel* around the 
ligated mjdn artery ilmate flow olculationa 
TTcre obtained from the aroonnt collected in 
15 » or to Mcondfl to avoid eiaaoguinatuig 
the animal Direct blood prcsfure* were oIh 
tamed by mean* of a mercury manometer 
The determination* were made on the left 
eympalhectomiied and ri^t un*ynq»tbec 
tomlxed hmb for compaiifon 
The foDowmg remit* were obtained 


dper»lfd ■ptB April 8 193* 



It irQl be noticed that the blood flow blood 
preasure and deep temperature readings are 
constantly higher on the left sjTupathecto- 
mued lunh However 7 montli* foOowing 
rvmpathectomy the superfldal cataneoua 
temperature u 4 degrees lower (qj degrees) 
than the temperature on the unsvmpathecto- 
mised right ode (97 d^recs) 

To eUmlnite the effect* of prolonged 
anesthesia and operative manipulatkias and 
to e%'a]aate the permanency of the arculatory 
change* the eipenment* were grouped In the 
foUo^g sene# 

I. Aanari /ladlnft Normal coQataral utoWa dnsila 
Ckra vas itoifaed oo tlia riflu aad Irit tfmh vhkivt 
mipallKtlc droerrarim Stood vokuna fiov aad direct 
MOod ];reMun Oetemisitkn am repeated at toterrata c4 
vccki aad amtlM to obtala tke •eroil pfaraUarkal ti^ 
ptirret u cBt hi the aneUea foOowtog ocdutOQ ot tn.tn 
artay 

1. ImrnMtit tj Icuacdlate effect 

d tambai (jiopatlictic DaQTcctmy waa detcnslaed fnn 
the ftndlnfi obtaloed cm the two before aad after md- 
Uterml deMCTatloo. 

S- Ltit Rapiifity aad permaneaty of arteriola 

ehcaktory tmpeoretaeot was detaxmloed at toterrali of 
wefb aad jsoetha folkr«lB( lyrapatherfriTty TImh ro' 
adts cafi thea be CDcDpared with thM obtalaad at the aniM 

t^tne OD the opporita HBay mp athe c tncilted Dmh ti wtQ aa 
lha ■amal oMrioed hi (i) 

4 . CWiaaaax aW 4ar/ drtdMtrj tUnru Correlatiaa 
cf the Rcataacy el aitoUe diadatory oujea felVivhv 
ajvpathectcaiiy with tha capUkiy ittn te mpatUi e fin£ 


Normal coUateml arteriole drcnlation with 
oat denervabon wu determined by distal 
cannullsatloc of the Unted femoral artery 
Theconstancy of bk)od and blood pressure 
of the right and left hind legs wa* verified. 
The results were almost uniform 00 the two 
odes and demonstrated that the effect of 
wmpathectomy may be •tudied on the one 
itde with the other aa control The following 
reaulU are repres e ntative of those observed in 
this series 


Dof 6a, opanted BpoB Febraaiy It 195 a. FeBmlvtny 
bsatfan wlthowt lyispathtctoiny 



The immediate effect of ympathectom) 
was obtained by blood flow and bli^ pressure 
fiodin^ 00 the two legs before and after left 
lambar »yinpathectom) The left lym 
patbedomiaed limb in some instances had a* 
mach as a 100 per cent Increase In collateral 
blood flow while the findlogi on the right 
unaympathectomixed hmb remained un 
chang^ The fact that the flndingi on the 
oonliol limb remained oneban^fcd after op- 
posite aide dener>'BtiOQ emphatuet nnllatenU 
sympathetic vaaomotor control Kunta (*5) 

believe* that a crossed mnpatheticcoQtrol may 

also eiiaL The direct bio^ pressarc reading* 
were constantly higher on the aympathecto- 
twtgg d side, althnu gb to a much lesa degree 
than would be expected by the markedly in 
creased blood flow A 60 per cent average 
Increase in blood TOhnnc flow following lym 
patliectomy t* associated with a 15 per cent 
average me In Hood presaare (Fig *) 

Representative findings of thi* group are 


DoxsA op«nt«d opo* Norembtf to, I9>3. 
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LaU efcds The rapldltv and permanency 
of arterfole circulatory unprovcment was 
ascertained by repeating the deter m i n ations 
at intervals of 2 weeks to 10 months after 
sympathetic denervation Gradually increas- 
ing artcnole circulation on the right unsym 
pathectomised limb demonstrated the ph3^o- 
logical response to main artery occlu^n A 
detotely greater macase was constantly 
found on the left sympathectomized limb 
(1^ 3) Ten montbs was considered suffiaent 
time for permanency of the changes to take 
place At this time the blood pressure distal 
to the ligature (arteriole pressure) on the left 
sympathectonuzed limb equals the normal 
systemic arterial pressure of 120 to 140 
milUineterB 0! mercury On the unsympathec 
tomized nght side the blood pressure con 
stantly remained from lo to 30 mfllimeters 
lower and did not return to the normal sys- 
temic level at any time (Fig 4) 


I>Q( 71 kft hnobir »y' D i p >thectociy pttfoawd Utrek 18 
IRJJ 

Lett aickt 

IwrAatcir Wt Unvintlwe 

ff Tp t U i rciiMiJi laodvd w aj wd 

Twpentr*— »*perflckl. « i* 

, flW* 97 * 


Deienaloatkcit repeated Ncrcmber 14, (8 moatha) 

Left ai«ki 

IMal lt«nl titoy ae* Pbcim^W 

— *- *“ ttwrfwd e a»u» f «l 

fO fiB, QO BB 

it6cj^ llecB. 


Culantous and deep arcvUUery changes 
Correlation of the collateral artcnole dreu 
latory changes following sympathectomy with 
the stin capillary temperature findmgs In 
creased onnilation tl^ugh the collateral 
arterioles constantly followed adequate lum 
bar sj-mpathebe neurectomy In these same 
animals the cutaneous temperature findmgs 
as e\idencc primarily of capillary orculation 
■were inconstant and \'ariable Frequentlj 
tlcN’ation of one degree or two degr ee s in skin 



temperature after sympathectomy was asso- 
ciated with as much as 50 to 100 per cent m 
crease In actual artcnole circulation Further 
more the elevated akin temperature may 
quickly disappear or even become lower than 
on the opposite control side 


Doc po. left loinb*r lymptthectmnjr perfonned September 
* Ufi 

* 7 BT*U>ectc «7 tnul— d b^ttapl 

TcBparvtu* ^ujJuScU] g I o* 
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HSStTLTS OF EXPERniENTS 

The collateral arteriole arculation in ex 
penmen tal animals is markedly uniform m the 
nght and left hind legs. A gradual but steady 
increase in pcnpheral arculation takes pbcc 
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Fif. I Prraattft faKTcMC tn tTviM blood v«famc flovud armi* UomI ptt*- 
ton e4 the Utenole drtrskdoo at w«rt totcrrmla /ollo«iia teh hroW lymrothw: 
tody There h M rchdoaihip bM etet n tncieued blood Saw kiA chu^ 1a blood 
proaore The blood flow b tmixtafcaaly Ipptoed hninedbttibr md wUhto 

the fim t week* foJWla^ (TTBpotbectMny Dclnt thii tiae the avm«e Used 
pttMun ihe«i • enduJ rhe, nsehlat lu Bajhsam 9 vrsLi alter det»rr*tJc« at 
• bieh Uffl* the tocraae al tha amtf« iffw on tha trnpAtbcvtoeiiHd aad osbtta' 
patbectooiaed crtenole drrAhlkie benma Mafamaa 


o\*er a penod of wTtta aod mootfai aa a oormal 
physological reapoose to mala artery oedu 
«ioo Adequate sjmpatbctic neurectomy of 
the vaaocouBtrictor control u foUo'sred by an 
onmediate marked Incroiae in extUatend arcs 
latyjD This Increaac retnalni coostantly 
greater than the physiological Increase taking 
place fn the unsyrapUhectomlzed leg (Fig 3) 
Blood pressure readings of the arteriole 
arcult u on m the right and left legs are as 
uniform as the Wood >'oluinefloTr Only slight 
Increase m blood pressure is record^ after 
sympathectomy but this remains constantly 
l^hcr than m the onsympathectomlxed leg 
The direct blood pressure in the arterioles 
eTcntuaHy (10 months) reaches the Mtemic 
level which was present before oedudmg the 
main artery Although the pressure in the 
unsympatbadomiaed Ihnb steadily bereases 
after oixlusion of the main artery it is con 
stantly lower than the coircspooding findings 
on the sympathectennixed ride (Hg 4) 

The cutaneous temperature readinn are In 
cocstanl both on the sytepathectonuxed and 
unsyjnpathectomued limb As a rule, the skin 
temperature immediately following deoerva 


tioD 13 1 U> 3 degrees higher than on the con 
trol bfflb This ma> toon dlaappenr and be 
come even less than on the unaympatiecto- 
mised Umb Although the skin temperature 
may be vanahle, the Wood volume flow and 
blo^ pressure In the arteriole clrculatko Is 
markedly tmiformly increased following sjui- 


In animal Investigation superfidal skin 
temperatare changes have been largely de 
pended upon to confirm and clarify dlnlcal 
obicrvaU^ as to the effect of sympathetK 
neurectomy on the peripheral circulation For 
the most part the results have not sub- 
stantiated the clinical enthusiasm for the 
operative procedorc, McCuUagh (31) found 
that r e c o very of cutaneous vasciilar control b 
more complete and more rapidly effected after 
s^unpathcctomy on laboratory animals than 
on man Furthefmocre, Oughtersoo and 
Harvey (36) before the Am^can SurgictJ 
Association reported that from 4 to 6 weeks 
alter lympatbectoroy the skin temperature of 
the sympathectomised limb was essentially 
the tame as of the unsympathectomired limb 
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They explain the variation m reaulta obtained 
by sympathectomy aa due to our lack of 
knowledge of the exact course pursued by 
these fibers and particularly the levels at 
which they leave the spinal cord However 
the mconstant and variable flkm temperature 
findings following sympathectomy on my first 
senes of 50 dogs could not be explained by 
autopsy findings of madequate denervation 
In anal3rxmg the results of our experiments 
the conduadon Is reached that *Vin tempera 
ture findings alone could not be used as an 
index of the effect of the sympathectomy on 
the peripheral circulation on expemnental 
animals, 

Hie body surface temperature Is primarily 
Muenced by the pcnpheral capillary orcula 
tion These capillanes react to both peripheral 
stimuli and central sympathetic influences 
(22) Sympathectomy removes the central 
»}’mpathetic \’asoconstnctor control of the 
capDlancs, Sheard (15) studied the peripheral 
>’a*omotor capillarj reaction foUowmg sym 
pathcctomj with rapidly changing environ 
mental temperatures, CapDlaiy vasocon 
was found to be diminished but 
'■a*odilatatlon remained practically the some 


as m the unsympathectomired limb These 
peripheral capillary reflexes, mdependent of 
central control, male the use of akin tempera 
ture findings unreliable as a basis for studying 
the effect of s>Tiipathectomy upon the penph 
cral arculatbn The presence of small 
Rougel cdls within the capfllary wall may be 
responsible for these pcnpheral reflexes 0*4) 
JclMe (33) beheves that these ganglion cells 
are capable of producing reflexes exactly as 
occurs in all sl^ and tendon reflexes from 
terminal stimuli The fact that ■^kin tempera 
ture changes foUowing adequate sympathec 
tomy in experimental animals are mconstant 
and variable indicates independent peripheral 
vasomotor reflexes (Kuntr) 

Ligation of the main artery of a lower ex 
tremity in expenmental animals produces a 
definitely diminished peripheral arculaUon 
Distal to the obstruction the pulse immedl 
atcly becomes imperceptible and a definite 
faR m temperature of the limb is recorded 
Complete ecssaUon of pcnpheral arculation 
IS prevented b> collateral arteriole anasto- 
moses around the obstructed artery The 
adequacy of the imtial collateral arculation 
m dogs was demonstrated by more than 250 
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Fl( 4 Amif* dmct Uood pcewm findlafi of tb* (jtnUt oo tbc 

ktt irmpathrctomunl »fld nnymp^lbtctodliTd ntramllk*. BdondeoerrA' 

tjg> optmlao the tofliiipoo thtniifat tad left ddftwqttwtUmUyjtfofM 

(j8 atm.) FoQcnnet tyinpatbectanj tbe Uiwd perMon oft Um Ut ffjmpallxc 
tQttBRd Emtt «u eoftC.nn.ty Ufbei Ibut an tb« liAt unynptlbrcUcnlRd lef 
4 to $ tbs pnanrt at tke cnOuml caniktn oe tix lynpatbee 

taaBadddeRUbedtb«ftaQBalmtaakb\cl(i«otEBi) Tbe puutj t oc m rifbt 
oa tyBTpMhectaralaed eoQuertl enniatki* mmlaed bcW tbe fy«t«eie Icvt) erm 
Utcr to nnoi.ta at obiemtta. 

femorti Artery UgAtwns. Evideoce of n ecroal s thdi oormal tCNoe does not nectssarfly foQov 
or gAn^rene not occur in Any of the Umbt. from dinKsl obscrvAtiort 
GrtduAl improvement m the Artenole droiU Tlic effect of lumbar syrDpatbectomy on the 
tioo foUcrsr* with & modeiAte but Incomfdete drculatum of the unobetructcd femor^ Aiteiy 
return of peripheral pnhatlon and riae In on doga was recently reported by Herrick, (ai) 
temperature. The extent of collateral AnAilo- Uting a speoaliy devised instrument, the 
moses b readQy dcmoti*trmted by roent thermostromuhi the temperature changa 
geoogram* (43) oi arteiitl treea In both were recorded and u*ed to calculate the hl<»d 
animal and Don-gangrenous human Itmba. flow through the vetael. Foflowlng aympa 
Where gangrene supervened in human Umht thectomy the flow under local anaetthema, 
c^aterm artenolei are cither very mail or was aimoat doubled indicatmg a definite 
completely abaeut, dilatatlou of the unobstructed arteiT In 

Arteriospaim or hypervasoconstnetkm of creased orculatam through the feanoral artery 
the arteriole* In clmifal cases exerts a pro- following lumbar tympathctic neurectomy 
found Influence m increaung the peripheral demonstrate* that the main artery to an 
circulatory deficiency due to mam artery extremity U normally under constant vmo- 
obstructlon (7 10 35 39) Thb cannot be coiutrlctor tvmpethetk Influence, 
duplicated in ejpenmental aiumats. Con*©- Arteriole anastomose* are the princfpai 
qucntly there wm be a proporikmatcly less channels of coHatoal circolatlou when the 
marked tubnonnal penphex*! temperature In mam artery to an extremity Is obstructed. 
■ntmat* than U found m humans with main For dmical application antmaJ investigatioa 
artery oedusion- Rellel of arterloapasm by of the effect of sympathectomy should be 
sympathetic neurectomy will In itseli provide concerned with vaiodilatatkm of these vetscls. 
Increased pcnpheial circulation Howcntt an Bynieansofacapfllatymicro*copcBrown(rr) 
actual vasodflataUem of the arterWe* beyond found that skin capfUarles following lympa 
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thectomy appeared 50 per cent smaller m size 
but more numerous The mcreascd skin 
temperature following denervation is inter 
pretcd as due to dilatation of the arterioles 
He condudes, mdirectly, that sympathectomy 
“exerts its greatest influence on the arterioles 
However, as far as I have been able to find 
no direct experimental evidence of sympa 
thetic amttol of artenole arculation \m b«a 


Adequate collateral artenole circulation in 
obstructive arterial disease of an extremity is 
essential in maintaining the vitality of the 
limb Vanous procedures have been, recom 
mended to improve the peripheral circulation 
Among these pcnartenal sympathectomy (4 
14, 26 37 32) arterj’ Ugatlon {28) or artery 
and vem ligation (8, 43) pcnvertebral sympa 
thetic ganglionectomy ramisectomy or ncu 
rectomy (17), roetgen ra> exposure (37) of 
the vessels of the limb or pcnvertebral ganglia 
physiolherapy (15) hydrotherapy’ (15) and 
vacane therapy (2 3 5 6; have bero the 
most popular For the most part chmcal and 
animal expenmental mvesti^tion has failed 
to confirm the results which were ongmaHj 
reported. 

Frequent and numerous clinical rcjxirts as 
to the bcncfioal effect of sympathetic ncurec 
tomy m obstructive arterial disease of the 
extrmities craphaaizc the importance of prop- 
erly adecting cases for operation Adson (30) 
nUtov (20) and others report unproved pc 
npheral arculation following sympathectomy 
in a scries of cases over a five year penod 
This can be considered permanent 

The results of animal expenments here re 
ported confirm Brown s cUiucal observation 
and inteipretations The artenole orculaUon 
is ccmttantly and jJermanently m creased fol 
lowing sympathectomy If this increase were 
due entirely to vasodilatation of the artcnoles 
according to the method of the experuneots 
the maximum increase m artenole blood pres- 
wre would accompany a maxmium mcrease 
in blood wlume flow This was not found to 
be so In addition to a dflatatjon of the exist 
ing artenolet an Increased number of new 
a^tomosei must have opened to form new 
channels of collateral arculation 


SUMltAE\ AND CONCLUSIONS 

The results of 260 expenments on blood 
volume flow direct blood pressure and tem 
perature findings on no dogs are the basis of 
thisr^iort 

Ligation of the femoral artery m dogs did 
not produce penpheral necrosis or gangrene 
Although a defimte decrease in peripheral or 
culation occurred adequate collateral artenole 
circulation maintamed the Umb s vitahty 
Normally phyTUological improvement m 
the artenole circulation follows main artery 
occlusion Gradual but mcomplete return of 
penpheral arterial pulsation and nse m tem 
perature of the hmb are evidence of improved 
ooUattrai artenole arculation 

Inconstant and vanable cutaneous tempera 
ture readings on 50 sympathectomined am 
mals could not be explained by autopsy find 
LD^ of inadequate denervation 

Immediate and permanently increased col 
Lateral artenole arculation follows adequate 
lumbar syxajjathectomy on cspenmental am 
mala in cases of penpheral arculatory defi 
acncy due to mam artery occlusion 

Increased cutaneous temperature findings 
following sympathectomy does not indicate 
vasodilatatioD of all the penpheral circulatory 
channds Vasodilatation and increased num 
ber of collateral artenole anastomoses ac 
counts for the unproved penpheral circulation 
and indirectly for the mcreasc in skin tem 
perature 

Penpheral cutaneous capillary reflexes mde 
pendent of syTiipathetic control arc probably 
re^xinsible for most of the mconstant and 
vanable sLm temperature findings 
The results here reported have defimte 
clinical applications vhicre functionally ac 
bve collateral artcnoles of the eitrermties 
exist appropriate sympathetic neurectomy 
produces an immediate and permanently m 
creased penpheral circulation The procedure 
should be of great value also m cases of im 
pending peripheral gangrene due to sudden 
traumatic or operative occlusion of the mam 
arterv 
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INTRA-ABDOMINAL PRESSURES CREATED BY VOLUNTARY 
MUSCULAR EFFORT 

IL ReUOTOK to P 08 TUM IN 

WILLIAM F mengert M-D^ ahd DOUGIAS P MURPHY MJ), FA-OS. Phu-ujilfhia, FunfrrvfAXiA 

Fnn Ch OrMcen ot Or^aek^e Raecidt, 6d»o) of Mwldao ud Um EoapOtl. TToHcnitr of PenaTlTuk 


I N the preceding ccmmumcation, a method 
waa described for measuring mtra-abdom 
infll pressure* created by voluntary mua- 
culsr effort^ Thus with an air inflated balloon 
in the vagina, connected to a mercury manom 
cter, a latiafactory estimate of pressure was 
obt^ei 

During the development of the method, it 
became evident that the pressure which a 
woman could create depended to a certain de- 
gree upon posture, This observation suggested 
the use of the method aa a means for measur 
mg the effiacncy of postures commonly cm 
idoyed b labor 

A considerable literature baa app>eared on 
posture in labor From time to time, various 
postures have been advocated as most effiaent 
on the basis of dinlral observationa but no 
quanitiaim TTUantrermnt of the relative effi 
aency of difiereat postures has been described. 
The present rqxjrt deals with the measure- 
ment of such postural relationsbps 


MATERIALS AND METHODS 


Measurements were made upon 5 healthy 
women who exhibited no symptoms or signs 
of pchac disease at the time t^t testing was 
begun One of them, M F had had an appen 
dectomy 16 years, and a nght oophorectomy 
and partial left oophorectomy n years pre 
viously None of the others had been sub- 
jected to any abdominal operation Further 
descnption of the subjects is given m Table I 
The method of measuring intra abdominal 
pressures is described in detail m the first 
paper of this senes The postures employed 
b the present study are Illustrated m Figure i 
In order to co nfin e the straining efforts to 
the use of the abdominal musdes alone, as far 
Si that was possible p ullin g with the hands 
and arto* was not pcrmltte<L 


r nd lfMfm .W T Imtn-iMiMlia] FCMort* a 
tfflrtj I, TvckalqM <4 BMraaoit I 

l«fl Orwc * Otat, WJJ. Ml. 4*7-W- 


Two sets of measurements were made on 
each mdividual b each posture (A) the man 
mum btra abdominal pressure which could be 
created on straining and (B) the weight effect 
of the viscera upon the vagmal balloon 

RESULTS 

A Maximum pressures created on siroiHing 
A total of 1,167 tests each representing a max 
imum straining effort was made upon the 5 
women The results are s ummar ised m Ta 
ble n They are arranged according to the 
averages (weighted) of the mtra abdommal 
pressures recorded for each posture the lowest 
average being found m the lateral prone and 
the highest m the sitting posture. 

It be seen that beyond a general group- 
ing of hvf averages for postures with the torso 
honxontal and high averages for those with 
the torso vertical, nothing tignificant in the 
relationships among the postures appears m 
this table 

The measurements m this table and through 
out the p^>er are expressed b centimeters of 
mercury (cm Hg ) It shoiJd be remembered 
that the method employed of estimatbg btra 
abdominal pressures created by strainbg gives 
a reading which is too large o 7 centimeter 
of mercury and that this mercase is due to the 
elastidty of the rubber balloon No correction 
has been made for this b crease because we are 
concerned with relative postural effidency and 
the same error enters mto all measurements 

In order to ascertam how well the pressures 
created by each mdividual conformed to the 
average pressures for the gronp the Individual 
average pressures were rimked m order of efS 
dcncy from i to 7, beginning with the lowest 
CTable ill) From these ranlcings, an average 
rank was obtained. By means of the rank 
order correbtion formula, the posture rank 
mg of each subject is compared with the aver 
age obtabed for alL A grade of 60 per cent 
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F\( Powora «ffplor«4 U cMdrioc tW dbci of fe»tan Dfi miil- 
Mn tnti«>Ab4e!cnlD«l pvvaum «Up(fa cut bt cmlad by tthxttjy 
Bwnraht cftact 


or EMrre U UKuned to Indkatc (lir correUbon 
Ttui It wQl be 6cen th»t despite vmitSoni m 
posture order among the fubjecti there linev 
CTthdeas a definite trend tiyrard unlfonnlty 
FlniUv each posture srai compered with 
otW one The difference b e tween the 
ted averages of any two postures, taken 
from Table II was conyiared with three time* 
it* atandaxd error The result of thi* compad 
son of each posture with the remaining one* l» 


TAJttJC L — DESCaiPneef Of SUBJECT! 
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recorded graphkaDf in Figure a Significant 
dl0eren ce* be tween poet ures are ezpresed an th 
a plus fign ioffgnificant differences with i 
mliiufi sign 

B n Hiki tfect ef fucero A tntaJ of rj *eti 
of readings wii made of the effect of the weight 
of the vttcer* upon the inflated vaginal bal 
boa when each aubjed was not straining K 
trt of readinga represented oce test b etch 
posture and waa obtained in the following 
manner The bsdlooo wa* inflated with a pres- 
sure of approximatdy +-0 centhnelen of met 
cury the sajbject standing and a reading 
made. The subject then assomed the remain- 
ing poatures and a reading w« made in each 
wiU^t BJtcnng the oiWnal baffoon mflatiou. 
The results arc shown m Table IV In order 
to indicate the rrioJfae visceTal weight effect 
in each posture the lowest reading which oc 
carted in knee-eDxrw in aB 5 subjects, was 
subtracted from each of the seven retibga 
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TABLE IL— MAXIMUM INTRA ABDOMINAL PRESSURES CREATED ON STRAINING 
Sumnaiy ot mctinraMnti of IntrMWominal prc*aret crated by s httHhv non-pregnint wmm ttrainlng 
aKirm«rifflnn»ine«lio<iBTeripc*tum. Note (i) order of poftarei, wbkli ti detemrined by the weighted *ver»«e», 
tnd (j) tl»t poetnre* with the toiio verticil hire the hlfhor ivengei. 



*Bi^ tuMm e (rf b«IkiOD $ cn cla e t efi ot M K c ary *0 cAfacn ftnnsliBaUlT 4 o cMitlMtoi ct uncui; 


By this treatment of the figures, the visceral was to be expected since we were dealing with 
weights are given as differences with the low a purely physical phenomenon 
est ranking posture knee-elbow expressed aa In tius knee-elbow posture, the viscera grav 
*ero The dEfect of visceral waght upon the itatecranially, this occurs but in leaser degree, 
vaginal balloon was fairly constant from sub- m the lateral prone posture. As the torso be 
ject to subject — as indicated by the standard comes more nearly vertical the weight effect 
errors of the averages for each posture. This of the viscera becomes greater — being greatest 


tablk el— UAX ofcrif rwraA abdominal pees- table iv — Errecr or visceeai weiobt 

SUEES CEEAIED ON STEAININO, COREELA ON VAGINAL BALLOON 
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Fic Corrcktwn of mksnl dUUreitfa udom like 

Ttni« prcMora ptodatad by mdarasi tlnbifaif reort 
Oitpw t baa iM vlKCbet ar w( i. ttgalfcirtt damace 
arWed bctVTO tM «ti(hted p i ' uw m ol uiy tvo 
pCKtara TbepoKxra w Q of 

c£c« 9C7 humwn vhh iVe IrtA dSd nt, Ut«^ pme 
nAnpfWBaa/ «ad oumas 

feruoua Forexam^ tax «{biT» (ttadisy to tM blU dxi 
act esKibat a spiltnBt dtSmn troa cf Mjbffnt bol 
iam tbo* foeb a daTtract Cm Uuni praac Rndiec 
don, katt-elbov ahort m «tfwK«nnt jjjg^nacei (root 
MOBitonobeDt aad aqumaf bit ixr nliibt Mdb ^ 
frreacn trera ttaadbi and aUtb^ Pram thb dlasmn. It 
a pn — h fe to aKcrtafa vitKiMr or Mt aoy poatara or croup 
of poatarts » noia cdiciaat Uws any other poatve er 
li'uup oi p o itm ta 

in rittinf poature Here there u not only a 
manmum effect due to gravity but also prob- 
ably some compresBon of the abdominal vis- 
cera bv the cDQtcDta of the thorax. 

ItAXQfUK PIZSStTEES CREATED ON BTHAIKIKO 
rXS5 WEKIHT tITECr OT VTSCERA 
Ihe iraghted averages of prcKures created 
b) ftraming (taken from Table IH are given 
In Table V colomn i The average for lateral 
prone iraa aabtracted from each of the leven 
avtragea In a manner fimllar to the treatmeot 
o{ the vuctial weight averagea tbui exprea*- 
Ing the weighted average* a* difference* (coi- 
umn a) The corresponding viaceral weights 
(taken from Table IV) are recorded in col 
nroD 3 and the rtsoli of mbtracting them 
algebralcaHv from the atraining difference* 
(«luinn a) b abown in column 4 




y Caatbbofii of potiunJ ifiifenactt un* tho 
• «!•(« prnaom pndocM I7 nmhiMii (tninlsc tfort 
«Jt<r tDWWttey TtKeriJ. el«et, Cocepart «uk Fl*- 

QRt. Note that ilfEdficaat diflertsca frma etkx pMtorw 
occaronty b Ism-abov ud dlttoa 

Two posture*, knee-elbow aiwl dtting show 
rdativelv large difference* as a result of thu 
fubtnctKin ^ these difference* are lignlff 
cant, being greater than three time* their 
standard enora (coiumn 5) The 5 retoaming 
posture* show inagnihcant differences between 
the effect due to straining and the effect of 
vtaceral weight. 

In other word*, cm the basis of our observa 
lions, there are no significant difference* in the 
prosnre* created by muscular effort in five of 
the posture* which cannot be eapUined on a 
aimple basis of visceral woghL Knee^lbow 
and sitting postures, however have difference* 
too Urge to expisin cm that basis alooe. 

WTth the visceral weight factor eliminated, 
the poaturea are compared with one another 
m Figure 3 as was done tftfiwrf deduction of 
the vUcml weight factor fa Figure a It will 

beaeen fa Figure j that there are no significant 

difference* among the posture* except fa the 
cases of knee-elbow and sitting 

DP CU tSIOW 

A sena of 5 wDoaen Is admittedly a imsii 
one from r^ch to draw coodusion*. Fimn 
Table III however we see that the posture 
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Flf. 4. P oitiif tl «£d«xM7 in parxatagt* ktenl pnoe glrea u icc. Showing the 
pttcoitBgQ efficiency ci the eevcn potlme* on the beib th*t the leek cffidest (Utend 
prone) hu a vihe of too Note (1) poetue effideacy tade to loCTCUe ae the body 
approaehes the vertical (f) pocttm order doa m 0< coafoim to expectatioo on the 
hajb chst vfaceral weight le the only ftctor beetme kneo-elhow and fitting coratitnte 
ocxptioixi to thii gene^ trend. 


order of each of the women haa a satiafactory 
agreement with that of the average order of 
the group Also, calculation of the standard 
errors of the weighted averages (Table 11 ) 
shows that even the most variable averages 
(Ijice-elbow 134 centimeters of mercury and 
squatting 14 3 centimeters of mercury) are 
oot subject to a variation greater than ± o 29 
centimeters of mercury 
None of the 5 subjects was pr^anL Con 
scquently, our observations must be mter 
P^ed m the hght of this fact and must not 
applied unreservedly to straimng ability m 
the second stage of labor 
The lateral prone posture gives an average 
•^adrng of 1 1 .8 centimeters of mercurj TI^ 
represents a pressure of 160 5 grams p>er square 
centimeter (2 28 poimds per square inch) The 
sitting posture ^ves an average reading of 
rs *4 centimeters of mercury, which represents 
5Eram5pcrsquarccentiincter(2 98 pounds 
per square inch) In other words, a woman 


sitting m a chair can exert an average intra 
abdominal pressure of 49 o grama per square 
centimeter (o 70 pounds per square inch) nwrg 
than she can \^en lymg on her side Figure 4 
IS a graphic arrangement of postural effidency 
and IB given m percentage of Increased effi 
Qcncy which eadi posture has over lateral 
prone It may be seen that the difference of 
49 o grams per square centimeter (o 70 pounds 
per square inch) between the ef&dency of sit 
ting and lateral prone postures represents a 
30 5 per cent increase in straining eSaency 
m favor of sitting To what is this mcrease 
due? Is It entirdy a matter of visceral weight 
or are the abdominal musdes able to contract 
with greater advantage m certain postures? 

Though we had no satisfactory method for 
measuring absolxUe visceral weight in each pos- 
ture we could measure rdairve weight from 
posture to posture When this was done it 
■was found that the order of posture almement 
on a visceral weight basis followed theoretical 
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TABLE ^ — ilAXnimi PRESSURES CREATED ON STRAINING LESS WEIGHT EITECT OF VISCERA 
The rwlt cd tobtiKtlnK tYe viKml vdilit dbct treo tb« itniBlag efltct k ihon. 
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expectation very doaety It will be remem 
bered that the knec-elbow poftnre vu Uwtsi 
in this serte*, but that it occapiecl the /A/rrf 
place in the straining tenet. lo the Utter the 
prenure dlHerence b e b reep Utertl prone and 
Btung was pven at 49 ^ grams per square ceo- 
timeter (o 70 poand per square loch) whereas, 
Msceral wdgfat alooe was respoosfhle for a; a 
grams per square centimeter (o 39 poucKl per 
square Inch) of the difference In other words 
the vitceril weight effect b respousihle for 
52 7 per cent and increated muscolar effi 
dency for 4^ 3 per cent of the total cfBdcncy 
Increatc of sitting over Uteral prone. 

It will be r em e m bered (Table V) that dlf 
ferencct in rtraJoing effiaency among five of 
the postures, Uteral prone, recumbent teml* 
rer um h ent squattinp and standing were due 
entirely to the gravitational effect of the vlt- 
cera. Two postures knee-dbow and titling 
howe\Tr exhibited significant differences In 
straining efficiency which amid not be ex 
pUlned on a purely vuccihI weight basa In 
other words, not only does vbceril weight 
play a rblc in diffcreatiatfng these posture* 
from the others but alto there must be aome 
mechanical advantage of muscolar actioa in 
the knee-elbow and sitting postures. We will 
not attempt to offer an explanation of the In- 
created efficiency of muscular action In these 
postures, being content merely to point out 
that such a difference in efiidcncyeibts. Both 


of these posture* have been employed exten 
alvdy in animal and human obstetrici. A pos- 
ture fiunflar to the knee-elbow— in that the 
angle of the bodv with the horUontal and the 
an^e of the Umla with the body— is tried by 
aQ quadrupeds in labor while dtUog b the 
time honored podtloo assumed b the obstetric 
fhidr Undoubtedly the obstetric chair was 
abandoned becauM of the mater readbess 
with which examinations and obstetrical oper 
adons could be earned out with the patient 
b the recumbent posture Thb change prob- 
ably occurred at about the tunc of the “ob- 
etetriod revolution when the forceps was in- 
troduced blo obstetric*.* Do tbe advantages 
lo the obstetrician of havbg tbc patient b the 
recumbent posture outw^h the disadvan- 
tages to her? This trucstlon cannot be an 
swered dogmatically Even on the basts of 
our data we do not advocate, unretervedly a 
return to the obstetric eJudr for delivery ^ c 
have ihowu, howe%’er that five non pregnant 
women created 30 5 per cent more btra 
abdominal pressure when b tbe siting than 
when b the lateral prone poature, and that 
this to.5 per cent Increment was composed of 
two factors (A) full force of visceral wd^t 
(B)bcrcaied effideocyof muscular coctradwi 
We feel that tbe results of quintltatl'e 
evaluation of postural effiaency luggeet a 

OWrt.W T TW -I«h tif ^ a— .U^ 
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more liberal use of the sitting posture dunng 
the second stage whene:vcr it is desired to cx 
peditc labor 

SUIOLUIV AlfD CONCXUSIONS 

The influence of posture upon the maxurnum 
intra-abdominal pressure which could be ere 
ated hv straining tm studied on 5 healthy 
non-pregnant women by means of the vaginal 
balloon technique previously developed 

Two Kts of measurementa were made (B) 
1 167 separate observations, each recording 
adnal mtn abdominal pressure at the height 
of a majamum straining effort were made of 
the 5 women when in »ch of seven postures 
These were lateral prone recumbent, knee 
dboWjSemirecumbent squattbg standing and 
sitting (B) Twenty-seven sets of seven read 
ingB each were nmde of the relative eScci of 
visceral weight from posture to posture In 
this senes of tests the women were nol strain 
mg It was found 

1 That the $ subjects could create pres- 
sures avera^ng 49 o grams per square centi 
meter (0 7 pound per square inch) mere when 
sittmg than when lying in a left lateral prone 
(Sim’i) position. This represents a 30 5 per 
cent Inacase m straining efbacnc)' 

2 This mcrease was made up of two com 
ponents (a) weight of viscera (b) Increased 
advantage of muscular action 


3 Five of the postures, lateral prone recum 
bent, semirccumbent squatting and standing 
had only one of these components (visceral 
weight) and did not seem to possess any in 
creased effiacncy of muscular contraction In 
other vrords any differences among them dc 
pended solely on an mcrease m effective 
visaral weight as the torso approached the 
vertical 

4 In two of the postures knee-elbow and 
sittmg the subjects were able to use their ab- 
dominal muscles to greater adv'antage Thus 
m fitting visceral weight acojunted for 26 8 
grams per square centimeter (o 37 pound per 
square inch) of the 49 o grams per square oen 
timeter (o 7 pound p«r square mch) i^vantage 
which this posturepossessed over lateral prone 
This represented slightly more than half of the 
mercas^ effiaency of this posture The re 
mamder must have been Increased efhdency 
of muscular action 

5 These observations suggest a more lib- 
eral use of the stUng posture during the sec 
ond stage whenever it is desired to expedite 
labor 

Aci&cvlfdemm u made to Dr H C B«Mtt profewor 
dfnbjrijolocy for his tottmt ind Kjvict danog tbe period 
of laTeati|;stk>ii 

Dm tollion are also indetited U> luiitiBt profonoi 
} P Bunt, <rf the Wh*rtoii School of Fliuuict snd Com 
nwice, for sdvke on the sUtistic*! calcnUtlons neceniiry 
to the pn^xxsticni of ovr data. 
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THE ASEPTIC PERITONEAL CAVITY— A MISNOJtER* 

KINGSLEY JIOBERTS, P»-B , FjC(1S- WILLIAM WARNER JOHNSON M J) akd 

HELEN ^ BRUCKNEIL Ntw 'ioti 

Fna Ik* ^ Cb* W(>ol hrt^o ol TiXk Atm* Hcifbil 


W E are taugiit to believe tlt*t in 
nonotlcy tBe pentoneal cavl^ U 
sterile. Oar bacterial studjc* of the 
peritoneal fltnd led us to believe that this a 
not true 

In 1928 ire began a study of peritonitis. 
We decided to confine this woA to the 
phenomenon as it occurred In human bdngi, 
feeling that only from such a study coold we 
learn anything which would eventually aid the 
dim dan 

The bactenoiogy of the disease seemed so 
highly confused that we elected to begin oaf 
research problem from this standpoint. At 
once It was apparent that to obtain data for 
such a study we bad best see what happened 
■when we lo^ culture* from peritoneal cavities 
which presented none of the dinical man! 
festatio^ of pentonitu asd compare the re 
suits of these cultures with those taken from 
peritoneal cavities which showed recoguheable 
Qtanliestatlons of Intraperitoneal Influmma 
tor) reactiotL 

Much to our surprise cultures obtained from 
the peritoneal caiities of patients operated 
upon for such conditioos as fibroids, Wmls 
interval appendidtls, and retrovemon 
under the ccnditwns of operating room 
technique then In vogue showed a ready 
growth of organisms. 

Such results were very surprising Up to 
that time we had shared with the bulk of the 

f irofctsioo the current belief that cultures 
rom the peritoneal cavity of a normal In 
dividual if opened under aseptic condlboni 
would show no growth. We at once attributed 
the positive cultures to contamination due to 
operative technique. 

To ascertain at what point this contamloa 
tion occurred, we began to take col tu rea from 
the skin after preparation and of the knife 
blades used to make the skin ludsion 
Although we were using a pa cmt iodine in 
akobol and alcobol after cleansing the skin 
with ether surface cultures were found to be 


pcralstently positive. As a result the skin 
antiseptic known os SfBGV 5 and reported 
upon by the senior author In 1928 was e^ved. 
By the use 0/ this method of pre-operative 
skte preporatioo we were sure that our iHn 
surface was sterile. Fcrsistent positive cul 
tures from the skin knife blades were ftQl ob- 
tained They could be explained by one of 
two theories (i) the bactena were ^ borne 
(2) the bactena were in the tissues between 
the skin surface and the external oblique 
aponeurosis. 

Stece it is obviously impossibie to eliminate 
air borne contamlnatKin entirely the only 
way by which it can be proved Irndevant Is to 
show that the flora obtained from cnltures of 
operating room ait during opctatkm b difler 
cot from the flora obt^ced from cultures 
taken from the body below the level of the 
skin surface. In investigating possible sites of 
cootamJnatian we have done cultural work 
oa the sir lUn and deep skin layerv 

We win present the results of our eiperi 
ments In such order that they can most readily 
beanderstood the orderof presentation being 
(i) bacteria of the air (s) bactena of the skin 
surface (3) bactena of deep akin layers 
(4) bactena of the peritoneal cavity in cases 
both with and without intra-abdomlnil In- 
flammatory reaction. 

BACIXaiOLOOrCAL TECHNIQUE 

Before we present these figures, we wish to 
say a word concerning the methods used and 
to call attentioQ to the fact that we have tried 
to keep our reouits in as simple a form as ts 
consistent with accuracy We dedded to use 
the daaslficatioo recoenmcDded by Bergey 
which has been tentatively accepted by the 
Society of American Bacterfologi^ and have 
classified all organisms according to it except 
in the case of the streptocoed which are 
differentiated according to the more satis- 
factory system of Holman. In many of the 
cultures yielding more than oue spedes of 
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organism wt did not attempt identification 
beyond or genus. Many bacteria frere 
foimd whldi were unidcntififlble b^nd tbe 
heading of genus because of variabons m 
morphology or cultural cbaractenatics There 
fore, no attempt has been made to subdivide 
all the genera into speaes Some bacteria 
seen m smear were not identified at all 

We also msh to call attention to the fact 
that vre do not make any statemwits as to the 
pathogematy of the organisms identified, as 
we beheve that this is such a moot question 
and involves so many highly technical prob- 
lems it IS beyond the scope of the present 
presentation. 

Vanous media and procedures were used 
during the 3 ycani of study The foBoir 
ing method proved most satisfactory and 
pracUc^e It was used in the majority of 
pentoneaJ cultures Obvious departures for 
diSerent tissues are indicated In the text 

Svabs Swaba are placed in large plugged 
test tubes wrapped m a towd— sterilixed m a 
hot air oven and then autoclaved. 

Techniacn The technician is scrubbed 
gowned and ^oved as for an operation 

T<iitng tuUura The peritoneum us lifted 
and inosed with a carbolized knife Each 
swab u saturated with peritoneal fiuid and 
quickly replaced m the test tube Cultures of 
general pentoneal flidd were taken os soon as 
the pentoncum was incused. Cultures ob- 
tain^ from the serosa of inflamed organs 
were taken as soon as the organ was Idea 
tified 

Badmchgted m^ihodi The swabs were 
taken to the laboratory immediately The 
fluid on each swab was nnsed oS mto aerobic 
(plain beef infusion broth pH 7 6) and anaero- 
bic (preheated ^ucose liver broth) media. A 
smear of each swab was made and the swab 
discarded. These smears were stained with 
gram stain, and the morphology and ataimng 
properties of any bacteria In the smear were 
noted, The anaerobic media was sealed with 
one half inch of a mixture of one part paraffin 
to one part vaschne 

The inoculated tubes were incubated at 
37 degrees C., for from 34 hours to 3 weeks de 
pending on the (1) presence or absence of 
bacteot m onginaJ smear (2) morpbologyof 


bactena in original smear, (3) the penod of 
time required for evidence of growth (4) the 
amount of bacterial growth. V^en there were 
no bacteria m the onginai smear and no 
cvidcssce of growth the mocnlated tubes were 
incubated for 3 weeks, then smears made and 
examined, before a report of “no growth” was 
made 

The bacteria that grew were 

I Streaked on 5 per cent rabbit blood agar 
platea for color and reaction on blood of 
aerobes 

3 Heated to 80 degrees C for 20 mmutes 
to is<flate spore bocrers The heated culture 
was (a) strealmd on plam agar for aerobes 
(b) put in preheated glucose liver broth 
litmus milk, and gelatin scaled — fot ana 
erobes 

The smears were checked to determme 
whether or not the organisms isolated by these 
procedures represented all the types seen m 
smears Speaal procedures enrichment etc 
were used to try to get forms seen in smear 
but which were either anaerobic non-spore 
bearerrs or had been overgrown hy associated 
organisms 

The isolated bactena were put on whichever 
of the following speaal me^ that was in 
cheated for its find identification according 
to Bergey^s MamujJ and Holman s CUssnjica 
turn of SirepUKoect 


Aetrulia broth (conUiaia;? »odiunj UurodJocoLitc) 
to diflfrentiste mlcrococcui ovtlii from pacu 
mococcL 
Litmus milk. 

Celatinu 

Pot»*rium nitrate broth (for mtrite production test) 
Supw free setnl-soUd — i per cent cJLrboh>dr*te — 
serum (for fenaenudoo) 

Lactose SaUdn 

Glucose iltnrdte 

Sucrose 

Casein digest fluid. 

ReadaU s K medium 
Potato^ yctrfn foice 
Lead acetate scml-soHd agar 
S per cent wubed sheep cclii. 

Glucose liver broth 

I pound liver boikd 15 minutes in 1000 cubic 
centimeters of i per cent gbeose broth Hlter 
broth adjust to pH 7 7 ro cubic cendmetera 
of broth on small cube of the liver in tall tub^ 
Autockv-c. 
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BACTEJUA OP THE AIR 
A stodr vu nude of the btcteru found at 
varioui time* In the air of the operating room 
and laboratory Blood agar plate* were ex 
po*cd for period* of 30 minutes to i hour and 
30 mlnates during the coctk of a surgical 
procedure. These plates were placed a* near 
the operative held as possible and left ex 
poKd for the duratimi of the operation. 
Culture* of laboratory air were obttdned by 
the same method of exposing blood agar 
plate* on the laboratory desk whUe cultural 
work was m process 


TABLE I 



From the figure* in Table I It b seen that 
the bactenaJ flora of operating room and 
laboratory air Is essentially the same. Over 90 
per cent of the bacteru recovered In both in 
stances lie In the illcrococceiB tribe (Mlcro- 
oxcus, Siaphyk>cocai* Sandiu) and Coiync' 
bacterium genus (diphtheroids) 

Of these hlicrococoes: only 5 per cent were 
banuolvtic. This groups them in the parasitic 
genos ftaphylococats (8) The others, 95 per 
cent, fall Into the facultative parasitic or 
saprophytic genera of Allcrococcu* and Sar 
dna. Morphological and culturally these 
group* are readily dlfferentUted. 

These figures when compared to a rimilT 
bacteriological study of portkm* of the human 
body differ *0 markedly that false positive re- 
sults due to contamination from air borne 
bacteria can bo definitely eliminated. 

BACTERIA or UltPBJCPARED ABDOMIKAL 

sm 

These skin cultures were taken from 
hospital bed patient* on whom no skin 
pre paration wa* attempted. The abdomen 
was exposed the ildn surface rubbed with 
swabs which had been autoclaved In broth. 


TABLE n 



It wiD be noted that between the unpre- 
pared abdominal skin surface and air there is 
a marked change In the bacterial flora. Many 
more streptococci and anaerobic spore bearing 
rods appear on the skin surface. 

The Increased numbers of the spore bearing 
rod* and streptocoed on abdominal skin Is not 
surprlilog for In this location bacterial growth 
It gretU> favored by darkness warmth, and 
mobture 

BACTERIA 0? BRIPARED ABDOMINAL SXIN 
Our method of skin prepaxatioo consists of 
thaviog the skin and deanlog with grees soap 
ar>d water the night before operath^ At the 
time of operation, the abdomen is scrubbed 
with ether both boruODtally and loogitudl 
nallv until the gauxe rwah used comes twav 
perfectly dean The skin U tben painted with 
RIBGV 5 (5 per cent methylene blue, 5 per 
cent gentian violet. In 50 per ctmt alcxjhol) un 
tfl It Is deeply stained over an area 2 inches 
wide on each side of the site of the Indtion 
The furroimding surface Is then painted with 
» per cent iodine. 

Culture* taken from area* painted with 
ilBGV 5 for periods of 10 to 60 minute* have 
all been negative. A complete irport of this 
experiment was pabliihed In 1920 (6) 

Our continued use of tecnnlc[ue from 
the date of the previous pubJIcatioo to the 
present time has justified in evoy respect the 
confidence which we then held In it 
In discussing the fact that all cnltures taken 
from the skin surface after the applkatioo of 
this technique have been negative, the argu- 
ment has bra advanced that m obtaining the 
cultures some of the dye most necesaariiy be 
picked up on the swab and carried over to the 
culture media. Thus the media become* a 
weak antiseptic solution and I* no longer a 
proper merfla for the growth of becteria. As 
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the smill amount of dye ■which U earned O’l.’cr 
god into sdutlon the resultant mixture is 
extremely weak Our previous experiments 
have abown that MBGV 5 cannot be rehed 
upon as an effective antiseptic agent when its 
strength is less than i pet cent Therefore 
this extremely weak solution Is not an effective 
antuepUc and the argument immediately falls 
into the discard 

BACraftlA 07 THE DEEP SXIN LAYEM 

All agree that absolute skm steriliiation as 
deep as the Kiperfiaal /asaa is impossible due 
to the fact ti»t the hair follicles and sweat 
glands haihor bacteria and their depths arc 
macoes^c to any known slcriliting agent 
abort of scaring or charring Having come to 
the condmnon that by usmg the previously 
described pre-operative skm preparation tech 
nique we are able to obtain a sterile surface 
field we next made cultures from the knife 
blades with which we made our skm incision 
through tids sterile fidd. With a sterile »L-in 
surface and a sterile kmfe blade whatever 
hactenai growth is obtamed must come from 
the area through which the knife blade has 
been passed 

A Bard Parker knife was used The skin 
incision was made as deep as the upper layers 
of the subcutaneous tissues. The knife blade 
immediately detadied from the handle by 
using a clean sterile damp and the blade 
dropped into culture media. Both aerobic and 
anaerobic media have been used Of the knife 
blade cidturea so taken 70 9 per cent have 


been positive For the purpose of comparison 
Table HI shows the flora of operating room 
air of unprepared abdominal skin of prepared 
abdominal skin and of kmfe blades (de^ skin 
layers) 

From a study of this table it is readily 
appajcnt that a field has been opened m which 
the bactenal flora is entirely different from 
any of those previously stutLed There is a 
marked decrease m the staphylococcus genua 
and new groups appear 

In this situation the flora is widely div^rsi 
fied and is so entirely different from that of 
operating room air unprepared abdominal 
aim or prepared abdominal skin that the 
pos^ihty o( contammatiQn from any one oi 
these thrw is eliminated. 

The question immediately arises as to the 
source of these ba4:rt:cna. if it were the ex 
tcrior the general flora must be necessarily 
similar m character to that found ki air or on 
the skin surface This is not true The bac 
tena may be harbored m the sweat glands and 
hair foOides or they may be present in all the 
body tissues or they ma> represent s combma 
bon of these two possxbilibes In order to 
investigate this question the bactenal flora of 
some deeper structure which can be entered 
without the possibility of external contamina 
tioa must be studied. The position of choice 
for obtaining such cultures is from withm the 
peritoneal cavi^ This serous caxnty can be 
approached without opening and may be 
opened when and with whatever techmque is 
desirable 
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BACTEWA or THE PntroyEAL CAVmf 

Culhires were obtained from tbe fltdd of 
pcntoneal cavities bj tbe foUowing tedmique. 
The panetal peritoneum was eipotcd and 
carefuDy isolated by sterile towels, A 
fold of this membane was caught between 
two sterile luanostatk forceps and held away 
from the underiylng itmctures. Between tli 
points of these haimostats a drop of concen 
trated phenol was tmeared then a tmall In 
dsloo was made with a sterile knife dh^>ed in 
concGitrated carbolic add. The edges of the 
moskin were separated 10 that a sterile swab 
could be placed In the peritoneal cavity with 
out toudiig any structure until the wai 
imbedded deep within tbe cavity Since the 
pentoDcai ca^ty normally cnntalni a imall 
amount of serous fttrid, iwabs were used 
to coDect the material for cultures. Both 
aerobic and anaerohic cultures were made. By 
this method we feel certain that ail the 
bacteria obtained were in the peritoneal cavity 
before it was inased and that 00 contamlna 
bon occurred By the use of a carbolUed bdfe 
any bacteria which may have been present 00 
tbe outer aorface of the peritoneum were im- 
mediately killed ao that at the time aiwabwas 
passed through this aerous law the cat ed^ 
of the indaion with which it might concmv 
ably come in contact, were sterile. 

In many faistancei cultures were taken from 
the seroas of tbe organ for which tbe operation 
was being perfomid. We have thereby ob- 
tained Intrapentoneal cultures both from the 
site of the pathological process and at a dis- 
tance from It. 

The pathological conditions for which oper 
ations were p^ormed and from which cul- 
tures were taken are cJisafied under five main 
headings. Cases of appendldtis comprise 
groups I s and 3 Tbe oaaslficatian depends 
on whether or not the local condition was ac 
tive and progressl\T (group i) active but non 
progressive (group a) or dormant (groups) (7) 

Operations p^ormed for other Intra 
abdominal conditlocs w ere as to 

inflammatory pathology (group a) and non 
Inflammatory pathology (group 5) 

classify as of Inflammatory origin aB 
cases In which a study of the temperature, 
white blood ceD count and intrapieritoneal 


gross pathology show that the etiological 
factor has produced an active combative re- 
action both geueral and local A fIm in 
temperature, increase in total white cell 
count, increase in the percentage of poly 
morphonudcais and a shift to the left <ri the 
poIyinorpbooDdeais local tenderness and 
rigidity an increased amount of intra 
p^toneal flmd together with local cedetna, 
redness and other signs of inflammatory re- 
action art the criteria which guided us. Cases 
in which all of these phenomena are presented 
m increaslag severity wr call ai^ve and 
progressivt. Cases in which these phenomena 
are presented as static, we call active non- 
progTtssive. Cases in which the phenomena 
are tn r ecessi on we call active re tr ogre aa fve. 
Cases in which none of the pbenomma are 
presented, we dassify as non -Inflammatory 
in origin 

We have adopted this daasfficatkm because 
it U OMoparativdy simple from a dinical 
ftandpoiot and by it we ore able to get uni 
form opbioQS am^ ourxfvea. Tbe cases are 
not put into these grmips until after the open 
tkm so that the 8;rrgeoc is guided not only by 
the dinical manifestfarions. but by tbe gross 
patlmlogy at the rime of the c^^eratioiL ‘Ihe 
actual operative procedures herein reported 
were done by vaiims members of the staff of 
tbe Fifth Avenue Hospital. The bacteriolog 
iad studies were done with no knowledge of 
the dinical picture of tbe case. 

Tbe riasdfication of appendiceal cases, 
(groups 1 s and 3) are approzimateI> acen 
rate. In grempa 4 and 5 however, a dis- 
crepancy arises which mokes dinifiratinn 
difficult Such condltians as subacute or 
chronic cholecystitis, chronic salpingitis, etc 
may be daislhed as inflammatory condltkais 
amce they are undoubtedly originally pro- 
duced by bacterial activity Or they may be 
daadfied as non-mflammatory conditioas be 
cause at the time of operatioi they are free 
from aH evidences of bacterial inflammatory 
reactloQ. T\e have induded tH such case* In 
the rolsceflaneoQS Intra abdominal Jnflamma 
tory group (group 4) 

Li group 5 are Induded only caaes 0/ uteriDe 
fibroUa, cystic ovaries, retroverakais etc^ tbe 
causatkin of which b beyond all question nei 
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due to bacterial bvasion, and m which no 
combative mflammatory reaction i* present 
By thii method of dasaif>nng into two 
groups there can be no doubt cast upon our 
findings in group 5 It represents the dean 
pentoneai cavity m which there is no mdica 
tion of intrapentoncal mfiaminatoiy reaction 
either dmically or on gross eia mm ation 


TABlE IV 


Qrap 

1 

N* Cud 


K(i.“C«kj 

%-(-0>th ; 

%-cob 

I 

4J 

*3 

t 

89 

> 


1 

A 

j 

rfi 

** 

i 1 

]< 

iS 

u 1 

i» 

' 1 

4 : 

3> 

V* 

1 

T* 


j 

SI 

y> 

• 

T* 

M 


Grwipj Atthrt peofir mt n $pptM ^ Sciti» ' 4»g » m»M tpry 
Crap s 

Grap)i Dontw 

Q>««p «. UjKtbami fatflaJUMtory 

Graqi (. llac«fiuwa«i we-lciaaKBaJon' e— ditrm. 


cultures m non mfiammatory as there are in 
mflaimnatory conditions It is true that the 
bacteria found in the two types of cases differ 
as would be expected^ and yet many of the 
same bacteria Eire present m both types of 
pathological conditions. 

Whenever the bacteriology of the pen 
toncum IS discussed the question of sex is 
always raised. Since there is direct com 
mumcation between the peritoneum and the 
extenor m the female it is presumed that 
bactena can more easfly obtain access m this 
sex. To forestall this contention we have pre 
pared Table VI which divides each group into 
male and female patients and shows the per 
centage of positive cultures obtained in each 
sex We find that the percentage of positive 
culturci in males is 79 5 per cent and in 
females 82 per cent, a difference of 2 ^ per cent 
m 222 cases — an insignificant vanation 


Table IV shows the number and the per 
centage of positive and negative cultures of 
peritoneal fluid taken from ^ classes of cases 
Excq>t for gjoup 1, which induded many 
cases of ruptured appendices and advanced 
tctive progressive Inflammatory processes 
in each inrtance the percentage of positive 
oilturcs is practically identical In group i 
of course, the percentage is higher as would 
be expected. These results ihow definitely 
that the presence of l«ctena within the pen 
toncal ca\nty is not dependent upon the 
presence or absence of an active intxapen 
toneal mfiammatory lesion Almost as many 
positive cultures are obtained from the dean 
as from the dirty or contemuuited peritoneum , 


TABtE V 

Qt^atst 114 Otavpt 4. j Afi 
106 10} 309 

78 n *55 

j 8 »6 54 

73 7 74 * 74 * 

*63 35 * 3$ 9 

Gn»p* I » 4— ToUl Inflamnatory crexittfaci. 

Gnxtp* 3, 3 — ToUl DOn-tnfijunnMitory cetodiUom. 


Cues 

+Ouliare* 

■~CuUnre» 

%+Cultorti 

T-Cultora 


The figures in Table V point definitely 
toward a truth which so far has not been 
^erallj accepted It show* the presence of 
bactena m what was previously believTd to be 
a sterile area There arc as many positive 
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In Table \TI is shown the relative pre 
pondcrance of bactena in the two dasMs of 
conditions together with the flora of the knffe 
blades in each group and of the serosa of the 
mflamed organ in the inflammatory group 

By study of Table VII we find that the 
numbers of diphtheroids is practically iden 
tical whether the mtrapentoneal lesion be m 
flaramatory or non inflammatory The rein 
live num^r of diphtheroids found in the 
pentoneai cavity is practically identical with 
the number found from cultures of the knife 
blades 

The knife blade cultures are practically 
identical for both the inflammatory and non 
inflammatory lesions 

In the presence of active mflammatory re 
actions there are double the number of 
Btrqotococa that there are where such reaction 
IS not present 

The madence of colon baoUus m active m 
flammatory reactions is nearly three times 
that found m non inflammatory conditions 
This of course is readily explained since in 
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the mA)onCy of theie cud we ire wotkiiig 
with Inflamed appeodicea lod the Btdlhu 
ojU a Dormal iohaUtint of thb portkic of the 
gutro-loteitiiiil tract, could readfly b\’«de 
and peoetrate Inflamed inteatinal walls even 
though It might not be the etkdogical factor 
The group* of aerobic and anaerobic spore 
bearing rods ihow greater numben In non 
Inflammatory thin in inflammatory coodb 
tiona. At gbuus, theae fimllng a are the 
antithesis of wh^ might be expected By re 
viewing in detail the case* in which these 
organisms were isolated a probable exptaaa 
tion become* apparent 
It b an eatabhahed fact that the anaerobic 
spore beariog rods are found at all times with 
in the knre* gastrointestinal tract It U also 
an eatabhsbea fact that within the body these 
bactens do not prodacc spore*. It b also 
known that the rod* themselves are easily 
killed and that It b doe to the spore* that the 
genus lives even through most unfavorable 


drcumstancts (3 9) Since we find 14-a per 
cent of these organisms present in non- 
inflammatory and only 9 a per cent In in 
flammatory conditions it seems probable 
that the presence of active Inflammatory 
reaction sbee it b a combative phenomenon 
tends to destroy thb type of bacteria. If thb 
Is true m active inflammatory conditkns we 
abould not find anaerobic spore b.>*Hng rods 
but very occasionally On mmmlng the 
patients with active inflammation in which 
these bacterb were found we see that In 
practically every instance the InflammatKio 
bad pr o gr ess e d to the point of necrosb of the 
organ Involved. The presence of necrosrt, 
therefore, appears to be the determinlcg 
factor as to whether or not these bacteria art 
found in the presence of active inflammatory 
reactioo In the of appendidtb anae- 
robic spore bearing rod* were recovered i4 
times. In la of these cases It b definitely 
stated in the report of the surgeon and the 
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pathologat tbat gangrene was present at 
operation It smns therefore that thew 
bactena are frequently present in the bod> 
tissues In hmit^ numlxrs and attenuated 
forms, that the presence of active infhunma 
toiy r«ictJon readily mMbits their grovrth so 
that th^ arc not recoverable but that in the 
presence of necrosi* in which instance they 
a foothc^d in dead tissue thej agidn 
are found beoirae virulent and invade This 
^ntcntion is supported b> the expenments of 
Anorews Rewbndge and Hrdina who foimd 
that when finely chopped sterile meat was in 


jected mto the pentoneal cavity of a guinea 
pig the animals were rapidly invaded by 
anactobic iqiore bearing and death oc 
curred wiUun a short interval of tune (ao 
hours) 

In comparing the Sora of the perltoncail 
fluid and the serosa of the organ in inflamma 
lory conditions, it is to be noted that the 
figures are almost identical In practically 
every Instance the figures foe serosa of the 
organ are shghtly higher than those for general 
peritoneal fluids. It Is particularly true in the 
type of bacteria which is nonnally found in the 
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JottCT ponwn of tbc gaitro-lutatinal uict 
Thk li to be eipected for whoever boctena 
«re found at the rite of an Lotrapentoneol 
infUmmatoiy procem muit neceaarfly bo 
spread by means of the fluid content of the 
peritooeal cavity and the peristaltic action of 
the mtesUnea. 

In io6 imsdcctcd cases we have obtained 
cultures from at least a and In many instances 
all three posltkmi deep skin layers, peritoneal 
fluid and seroaa of the organ cultures 

are of partknlar Interest when corapariions 
are made in the same case. Table Vlfl shows 
in detail the bactena fouiKl in rcprescntatK'e 
cases from each group Of the lod cases fo 
which we havT two or more cultures, we find 
the Identical bacteria at more than i site in 
05 iniUncea, This relationship is therefore 
shown in 8o 1 per cent of the cases. It fa 
partlculariy interesting to note that in most 
instances the bacteria which arc found within 
the peritoneal fluid or on the scroaa of the 
organ are frequently Identical to the bactena 
which are Isolated from the knife blades. 


WTien wt reroember that the knife blade 
cultures were taken before even the super 
ftcial fasda had been indsed and that ponible 
contamination has been ellmlnateth it be- 
comes apparent that these bacteria must haNt 
been in the skin before the operatkio wu 
uadertaken Many of these cultures show the 
preseDct of diphtheroids which Is not nrr 
pnslng but it fa eitremelv suggestive to know 
that In many cases in which the colon badllas 
fa found at the serosa of the organ it fa also 
disseminated m the pentone^ fluid and 
fa found to be present In the stJn as wdL Such 
are the facts. 

coKCLuircnrt 

I Our studies lead us to believe that in 8o 
per cent of instances a growth can be obtained 
from cultures taken from within tbc penloneal 
cwrity 

a This fa true, whether the patient be male 
or female, and Irrespective of the clinical 
evidence oi the presence of Intiiperitooeal 
Inflammatory reaction 
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3 The chAracter of the flora from withm 
the pentoneal cavity differs markedlj from 
that obtained from the air 
4, We believe that there vi no such ihmg 
as mtrapentoneal asepsis 
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CLINICAL SURGERY 


tltOil TUE CUMC OF TUB nOilAlTS UOSPITAL 

AN EVALUATION OF THE BISSELL OPERATION FOR UTERINE 
PROLAPSE 

A Follow U? STiroy’ 
mxov II GOFF M D Y \CS ViwIoll 

Auce<Bnf 9arfCo«, RoaiilUl la Um BIaU W Sev Vcrii 


I N 1918, Dcugtl BisscU prt*ented before the 
Amcncan Gynecologfcal Soacly a verbal de 
icnption of ao operation for prolapac of the 
Qtenfl m women past the menopause and fn 
j^trangcr women who iuive the more mari^ dc 
greet of prolapse or prolapse aasooatcd with 
ntmne Mtholo© Between the years 1919 and 
193a this proewure has been employed in xi6 
cases operated upon b> the roembers of the Sec 
end G^ecological Dis-Uion at the Womaa s Hos- 
jMtalm the Slate of New York- Since the patients 
*0 treated h&vt been under follow up ohsemuon 
for a period of 15 jTars it Is interetting to evaluate 
ihb operation now on a follcrw up basis. To ippre 
oatc fully tht conclusions drawn from such a study 
it Is &ecessar>' to consider briefly the fundamental 
anatomical and phyridcgical facts and tbe<»ies 
upon whkh the operation has been baaed. 


attSLched to the back of the cerm also aid* in the 
support of the utmii while the anterior porliOQ 
of tne fasoa (\-esicovaginal areolar fasaa) plavs 
no part m uterine support because of its frail 
stracturc 

Blair Bell and Gofl have pubhahed photonucro 
graphs of histological cross sections from the 
veaicovaginai septa in normal nuIUpattt which 
show that the vesco vaginal portion of the faaoa 
endopelvuia is composed of an irusgnificsnt la>'er 
of loosely arranged fibro-elastic connective tissue 
the lupporlivt properties of which are negligible. 
Recently Roster who has studied histolopcal 
cross seclicai* from the \'tslcovagvnal and recto- 
vaginal septa in a normal rouitipara has found the 
areolar fasds in both of these *epta identical with 
that m oullipane. 

KORlUt- PnYSlOLOOY OF DTHlUNE SUTPOaT 


NOiaiAL ANATOMY OF UTERiKE STrpposT Students of mtra^bdominal and Snlra 

An extensive cxpencnce in dissections on the pelvjc pressure Biascll agrees that there is an 
cadaver and m op^tions on the bMng subject antagonistic action between the musde* which 
has convinced BlsaeU that the uterus is mam surround the abdonuna] ca\^ty’ and tbcMc which 
tamed at a normal lev-el m the pelvis by the vis- dose the pelvic outlet, and, that this action may 
ceral portion of the fascia endopelvina which create pressure cocdilioos in the p>e]nc and al>- 
e3ctends inward from the aides of the pelvis and doroinal cavities which influence the position of 
» attached to the cervix at die level of the In- the \Tsara. I>espite tbeplausiblHty of this theory 
ternal os. He feels certain that the most irapor he feels that there are clinical facts which cannot 
taut parts of this fascia are those which are be reconciled with it, and therefore iwartis the 
locatid in the bases of the broad Ugaraent* be ftmcUon of the pelvic floor (levatorcs aiu rausclcs 
nMth the ureter* and the uterine vessels, and and fascia*) as a factor of no importance m nor 
which ha\T been termed the transverse cen-ical mal utertne support, 
or cardinal hgamenU These ligaments arc 

composed of flbrcHrlutk connective tissue which PAtnotociCAL anatom\ of uterine prolapse 
« »t approaches the cervical attachment inter Since Bisscll bel^e^e3 that the transverse ccr 
diguaics with wnoolh muscle liber* from, the vicol liOTroenU arc fundamentally responsible for 
The postenor part of the the nimntenaacc of the uterus at a normal level 
'isce^ layer of the fasda endopchdna which a he reasons logically that the basic etiolo^cal fac 

OLne) beW Um Unerku Oir«<c«k)cic»l So^f IU7 to. 0^ 

763 



7^4 


SURGERY Gl'NECOLOGY AND OBSTETRICS 



I If la tlte de\TlopnieQt of proUpae of tiw otentt 
I ntbtf t cceigmiULl defect is or tn Iajui7 to 
th«K fjuckl ttroctora. Stmi1«r letfons [□ the 
part of the fucU eodopelviiiA wUch U atuched 
10 the back of the cervix maf also be factor* la 
the devtlopment of ntcrine proUpic, but are of 
Jen u np of t ance- 

Iq all d ep -eea of oterioe prolapae the tren»* 
vTrte cemal ligaaenti are efcnsated, hTper 
tropUed, and an drawn out in a fan-ahaped for 
matKn u tber reach their cervical attachmcnL 

The part of the faida eodopehiaa which forms 
the floor of the ciil-de-«c of Douflas may as a 
resnlt of tnjnrv or coDfcnitaJ defect, beccme the 
site of a hernial liiif through whldi a true hernial 
Bc may protrude to pass downward betwe en the 
postenor wall of the ragina and the wall of the 
rectom. It is to be bom in mind that aocb a 
hernia may occnr In a«odatkrQ with uterine pro- 
lapse or as an Indepeodcnt entity with a utenia in 
noonai poiftfocL This part of th; fasda when not 
bemiat^ may becotne ekogated In cases of oter 
ioe prefanse with the resolt that the cnhde-aac is 
abrwnnally deepened. This deepening may pre 
dirow to nernia of the col-de-Mc 

ihe Dtennaciml ligaments whidi botmd the col- 
de-Bc laterally show do conslrtent change asso- 


ciated with oterlne prolapee. In some instances 
they am markedly hypertrophied while in others 
they art attenoated Into frail strands of smooth 
moacle. 

The part of the fasda cndopelvina srfaich Is 
altuatea betwe en the transverse cervical and the 
ntercaacial ligaments b elcxigated in pr up or tl cn 
to the degre e of the prolapse. 

In most cases of prolapse of the nterhs there is 
an hypertrophic cloogatioo of the cervix which 
may or may not be associated with circular hyper 
trophy of the cervical muscnlatnre. In cases of 
first or secood degree prolapse these changes may 
be mere prooounced than In the complete variety 
The mecnanJim which Is responsible for these cer 
vical changes has not been aUlsfactodly explained. 

The axtdilJoD of the body of the uterus in cases 
of profane it variable. Beanse of the an of the 
patient in whom prolapse most frecmently occurs 
a aenllc ntma h the type nsually lonnd. It has 
long been tanght that a r ctrove i sioc of the body 
of ute uterns la invariably assocated with utadne 
prolapse, la a loog dini^ expenence Blacll hu 
obaciWd a cocoiderable oomW of patients Is 
whom the nterus was mlapaed tad at the tame 
tfri>f aatrverted. Tandler and Halben describe a 
shwflar rm lotion of oteniK prolapse aaodated 
with anteTerrion of the ntoine body 

When omidering the pathofogicu anatofsy of 
oteriiie prdapae h la cf the greatest hsportaocs to 
keqi in odno the poaidHIJty of a kinking of the 
ureters caused by tne downward angnlathm of the 
ov Q ly in g nlerine vtasela. That sum kinking dees 
occur and that it is frequently rcspooiflile for 
hydro-ureter and hydronephroiis irith leTloui 
damage to the kidney has been demon s trated by 
Brettaocr and Rnbdn in a study nude in 191^. 
Tandler and Halban have also c^ed attention to 
this complication of ntezlne profipse. 


The importance of functional Impairment of the 
mosculature of the pelvic floor In the ctfcJogv of 
nterine prolapae Is a ment fub}ect Some authors 
coodder it as the principal factor in the cansatkn 
of tlila condition while others are of the opfoKn 
that it has little or do influence on the potion 
of the utenu. Bissell la of the opinion that it 
plays no part in the development of uterine pro- 
lonae and bases that opfnkm on two cUnical facts, 
(i) prolapae of the uterns occurs In nuUipar* who 
have nonnal functkia of the peMc floor (f) the 
nterus remains In a normal pcaltlon permanently 
in inaamermbk w u ene u who have marked fane 
twnal Impairment of moscle* of peMc floor 



j. Tl^ cd Uk trucnne oerviCA] bfuneat Tig s The nqmntjoa betwrm dtofi of tbe hmuso, 

ud KtmM 70 *^ bniM Afid utenHWvita I^Amrvts Aod tttt uUnoc tube* 

Fi( 4. Tbe bdiloo in tbe oUfvveilfA] foM ot penny tmm the otmse bodx i> AccompOtbed. A ItuSata tin 
ceom. A Tbe Ikeied ateriae yemeh. B Tbe batted boated oteruw xuwii B It^ted tnamfte cerv^cai Up 
taomne eix7k«rii(t{aeBifc menu 


BlStEU Of-ttAnOK FOfi VTtRDfC PfOLAPSE 
AM? CVSTOCELE 

/Eorwji ef tJt( anlerpjr vagttu} vaJi (Fig i a) 
Tbe portion d the vaginal iraJl which covers the 
prolapsed uterus and cj-^tocele is bisected by a 
vTr> superficial lateral inoston fin the vaginal 



fV 6. UgAtioo of rooBd, brwul, Aod ateto-ororfaiJ Hg* 
BMiU tod tbe utertne tube* A U**tk>a of uleroataai 
Br«naiU,c. 



Flc- ? A Tbe lipted uterine veitel*. B Tbe S*»ted 
taim-mo c*n-k»l betmmt*. C Tbe Upled oterotacr*] 
l%»»«ata. I>.Tbellpitedn)ood,’i)f«ri,tJjdBtcro-oi.ar^ 
OcuBentt aoa uterine tubet. 
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I'oo^ttoM trf ryvlocrle 



mucosa) into an anterktr and a poatcdor half 
This (Ddsioo acts as a landmark wnich fwdiitata 
a symmetrica] final dosore of the anterkr vaginal 
nJL An equal]} topeffck] circular iDcUoo h 
made In the N-adnal mucosa at the cerrkwafinal 
JuDCtloa. Id the line of this incmon the vicinal 
wall Is opened by a saiacm which cut through the 
viginaJ wall (mucosa and tnnscvilar coot) to the 
ve^coviginal amJar f»«r{a. The ioosioa so made 
forms an artlhdal pocket Figure i b which is 
bounded by the vicinal wall the cervic, ar>d the 
bladder llus pocket b lined with an otrerDcl) 
ihm lavrr of areolar coooectlct tissue (the vesko- 
vigirui areolar fascia) aome of which dings to the 
moacular coat of the viguial wall and the re- 
mainder to the moKular coot of the bladder and 
the miaculature of the cervir. 

The vTilcoMgina] areolar fasda marks the line 
of naiunl deavige betaeen the viginol wall, the 
cervix, and the w^I of the bladder Because cf its 
frail structure it cannot be dissected as an mdi' 
vdduaJ lajer and fa worthleti in the surgical cor 
rectloo of dtbex cjitocde oc prolanse of the 
uterus. This portion of the fascia eoaopelv-ms fa 
in DO way iarolv'ed in the etiokf^ of cykoceie or 
Qlenoe prolapse 

Stpcr«t]0M ^ tke Waiin Jrtm the cemx sW 
rsgiM/ awl/ (Fig t a) FoUorlng the sepantiaQ 
of the biaddtf wall from the vi^^nal wall lo the 
oudUne b> a game cervered finger the antenor 
viginal will is bfaected in the sagittal plane from 
the cerricmigmal junction to the pomt where the 
orelhru enters the wall of the bitoder The bUd 
der IS then separated from its abnormal cervical 
and viginol attachments along the line of natural 
deavige to the level of the ulerovtshal fold of 
peritoneum. 



Flf. la BhwQ UpfjtDCOpomtka for cyAocek. 
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Tkt approach to the transverse cervKol h^amenis 
(fig a a and b) An inoaion is made with sds- 
scrs through the lateral vaginal wall at the level 
oi the ccrvlocxvagmal junrtion. This inoalon 
passe* through the vaginal wall to the areolar 
fasoa which separates it from the rousculatore of 
thecen*ix. The podeet formed by this inasicin is 
enlarged by the introduction of the sossors so that 
the ittda eager of the operator may be introduced 
and pushed upward behind the transverse cer\ncai 
ligament a* far as the ulenne ^tssela, 

Lsgalion 0/ the transverse cervtcol Itgameni and 
Mimne vessHs (Fig 3) The transsem ccmcai 
ligament, which in cases of uterme prolapse b 
nurkedly clcaigated and h>*pcrtrophlea is ligated 
b> means of interrupted mattress sutures the up- 
per one of which may be made to include the 
ulenne 'vessela. The utenne vessels are ligated on 
the uterine side also. The ligament and the ves- 
seii arc separated from the uterus close to the ride 
of the cervix. The opposite ride is treated m a like 
manner ItwUibenoted thatso far the peritoneal 
cavity has not been opened This apprasch to the 
transverse cmdcal ligaments has two advantages 
OMBT the osual technique of vaginal h\’8terectom> 
(t) It faefbutes the recognition and bgation of the 
tfitm’erse cervical ligaments and (2) it prevents 
«ariy amtaminition of the periton^ cavity 
TIu ddrverv of the body of Iko uterus from the 
pentoneol cmiy (J\& 4) Theutero\esical{oldof 
pentoneum is cut transversely and the body of 
the utenii a debvcied from the pdvic cavity 
thmagh the pentoned inorion. At this point a 
rinp of iodoform piurc is placed in the cui-de aac 
to absorb any blo^ tlmt may leak into the pchic 
cavity from the site of operation. 

Separalton of the body of the uterus from its hga 
menu and ike tube (Fig 5) The broa^ round, and 
uteroKrwirian ligament and the uterine tube are 
grasped between the jaws of a BisseU hysterec 
tony clamp and are separated from the uterus. 
The protecting gaure is then remox-ed from the 
cul-dc-sac. 

tildion of the tderosacrai liiaffserUs (Fig 6) At 
pomt the cul-de sac is examined for nenua or 
dqjth. The uteroaaaul ligament* are 
hgaied dose to thdr utmne atlachments by 
su^cs which include the fascia endopeh'ins on 
other side of and between them. The broad 
tound and utero-ovarian ligaments and the tube 
ire Ugated by interrupted Interiocking mallms 
sutures. 

Separaiton of the uterus from ike uierosacral h^a 
wests, the fascia endopdvina and the posienar vag 
^n^rcali (Fig 7) T^ uterus is separated from 
ihe uterosacral ligaments, the part of the fasda 


cndopelvina which is attached to the back of the 
cervix and the posterior vaginal wall All of the 
porta of the fasm cndopelvina which were ongi 
nally attached to the sides and back of the cervix 

C l the uterosacral ligaments arc now held by 
tures. 

ObltSeraitOfs of the ad^e sac (Fig 8 o) If there 
is a hernia of the cul-dc-sac the hernial sac is re 
moNtd and the cul-dc-sac is obliterated by autur 
mg the uterosacral ligaments together m the sagit 
tal plane from tbeir ccrvucnl attachments to a 
pomt just in front of the rectum. A deep cul-de 
sac 15 also obliterated as a prophylactic measure 
a^famst the development of a jxfStoperative her 
ma of the cul-de sac 

AtUsebment of the fascia endopeivina to the va^no 
(Fig 8 a) The transverse cervical ligaments, the 
portion of the fftsriA cndopelvina which was onri 
noUy attached to the bade of the cervix and the 
ulerosacralh^amentsaresQtured to the upper end 
of the postenor vaginal wail at a common point 
m the sagittal plane just in front of the cul-de sac. 
It IS obvnous that all of the fascia cndopelvina 
which ongmahy gave support to the cervTx is now 
attached to the v-agmal vault It is also apparent 
that there is no potential hermal point m the vault 
of the vagina.. 

The broad and round bgament* are allowed to 
retract Before 1913 Bi^U experimented with 
the mttrpoutioa of the broad and round liga 
ments between the bladder and the vagmal 
beneath the pubic arch in the ireatmcnt of cysto- 
cele but abandoned It because it had a tendency 
to draw the txansv’ersc ccrvicai hgaments down 
ward and forward with the result that there was 
created a potential hernial point in the vault of 
the vagina. 

Operation for cysioceia 8 b) Thecystocele 
which is usi^ly asaooated with utenne prolapse 
may be treated by (i) excision of the redundant 
part of the v-aginal wali, or (2) by the Bissell lap- 
ping of the antenor vaginal vr^ 

I The redundant portion of the antenor vam 
nal wall is cxdscd a* illustrated in Figure 8 d 
T he exorion is triangular in ahape with the apex 
of the tnan^e at the urethra and the base in the 
vaginal vTiult The cut edge* of Urn vagmsi wall 
are approximated by interrupted sutures. A small 
rubbear tissua drain is placed m the upper angle of 
the wound- The penUmeai cavity is not dosed bv 
suturiM the pentoncai cut edges together 

3 Tne Busdi lapping of the antenor vTigmal 
wall (Fig 9) The mucous membrane is removed 
from the nght half of the vaginal wall by means of 
an Emmet sdison. The denuded muscular coat 
is then drawn beneath the left half of the vagmal 
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TABLE L — ^AOES 


TABLE HL — SYUFTOUS 


31 t6 33 

41 t 0 45 yT*n 
46 to 50 Tan 
31 to }j yan 
rt to 60 jnn 
01 to 65 Tan 
M to roT^^ 

71 to 75 yew* 

74 to 80 ran 



to 

rr 




Vogfatal ptotTutfea. 

Voj^ttU discharn 
F unaa c j of onatloa 
Drada 

UtcthnJ IncnotlncM 
Dn^fiox la p«Mi 

A«rT«i badacbt 

Rectal paia. 


19 7 
II t 


TABLE IL — PARnT 


'JilUpai* 

ti-pan. 




1 pan 


« 

16 


,S 


will by lota tup ted mattmi catiim of chromic 
catgut II QlnArttcd in Flfure 9. Tb« cut edge of 
the left half of the vtgjaal wall i> futnred to the 
ngfat ude of the >igtQa ti Qiaftrtted In Figure to 

The Btflell opentkn for cyitocele wu odgi 
nally toTxiad fu^ Upping operation Alt result 
of ^ological itudlei of the timta which have 
been regarded ai faada bv many aaihoriUea on 
ragtoa] plaatic lOTgerY Bwell (j) has been coo- 
tin^ tbat the ao called faada b ba reality the 
muKular coat of the vaglaal wail, and pubuabed 
hl> fipdlngi in 1979 under the title Faada Lap- 
ping ai Applied to the TlBoeaQf the Vaginal Wall, 

a XilgTvwn^ " 

Optretim n Un peine jfoor Anatomical and 
functkoal defects in the pelvic door issodatcd 
with nteiine prolapao are corrected by stdtable 
coethods in ail casci. These pnxrdures are per 
formed, however for the rdlrf of the symptoms 
caused by the iesioos in the pdric door and not 
caaestlaljy as a port of the treatment of ntenne 
prolapse. 

The pr esen t stady Indodes 116 emses of pro- 
Itpw of the utous In whkh the patients were 
operated npoD by the members of the Second 
G\iiecologKaI Division at the Woman • HospltaL 
All patients irtR subjected to the Mme ante 
opentire study the same pre-operative prepara 
tfac, and the —mg postoperative care, all of which 
are standard in the Woman a Hoqiita] In every 
case the procedure was perforroed prcdsely as de 
aaibed by BbaeU. Beause of the refosal of zt 
patients to rctom for fofkKr-np enminatioo and 


the loss of 7 patients bv postoperative death, the 
end-result ai^nb has based on the findings 
lo 86 cases whit^ have been under follow up obser 
vation for periods ranging from i to 8 >Tari. 

PBVUCAL nmwo Aim cxe<tcal patholoct 

A perusal of the pre-operative physical exami- 
natkm and dtniral pathological reports In ti6 
cases ondcT cunsideration snows tlUm to ha\e 
been women within normal llraits for their re 
specth-e decades of life with few exceptions. 
There were 3 cases of marked m>'ocardiLb. One 
patient had in additioa to a •e^TTe chronic cyttitb 
a large calnilia in the bladder Three patients 
showed a marked fonctionaJ b^’perteosloiL There 
were s cues of pronounced secooduy angmi a . 

AOX 

The ages of the ii6ped»ti operated upon are 
ahown in Table L 

la the 86 cases ittuhed in the follow-up It b an 
IntcrcslinR fact that there were 6 nolllpan in each 
of whom there wss a prolapse ol the oteros. There 
were z cases srilh thiid degree prolapM, z cases of 
second degree prolapse, and z cases of first degree 
prolapse ^ the utems. In i petknt who had a 
third degree prolapse there was a hbtory of a fsU 
from a aca5okling at the fourteenth ^ear which 
was immediaieh' followed by a vaginal protro- 
Bon. la aB of the others the histories and pbjsi- 
cal eiaminations failed to reveal any csose other 
thsn probable congenital defects In the fascbl 
supports of the uterus. In no case had there been 
any detectable Injury of the mnsculature of the 
pelvic floor 


dZARACTEJl op DEUVIUIS 
Of the 80 patients who had borne full term ch3- 
dien 60 (75 pCT cent) bad been ddiN-ered sponls- 
ocously and to (15 per cent) had been ddlvcrtd 
bj op&atfve procedures. 

DIADNOSEa 

When dastifymg the degrees of uterine pro- 
lapse it b important to some definite 
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TABIX IV — DUOHOSES 




No cyitocefc (a) 1 

Cyttiale 

Sa-flO) ^ • 

Mediinn U5) 

Lufe(a4; 2 

RrifntVffi of pehfc flow Us) 0 

Loomkn of pelvic floor (10) ^ 

Rectooek— inuJl {to) 8 

B.i xtrmk* t a r dln m (m) 9 

Rcctoc ale k ifc (6) t 

Deep ail-<k>«u: d Dowlu (6) i 

Ba^ofcsl^e-ctcafDaui^U) o 


XABIi V — SUUUAIY Of TABLE IV 
Prokpoc «< the aten* 

Fnt d(XR« 

Secentd octree 
TTitnl dqpe* 

Cyrtoctk 

RfhrtiHrm of the petrlc floor 
LKzntks of tia p^rk floor 
r*midnB of the pcMc floor with redocck 
Deep cakk-4ftc 
Hexmk of the cuhde-«c 


Cuet 

9 

'5 

10 

60 

6 


utenoe UaHmaH. in iLi relAtionibp with vtnous 
ievtls in the pehoi. In this senes of cues the m 
tenul os has been taken as a landmark When 
the Qtena has descended so that the internal oe 
b at the mid point of the \agma as the patient 
strains, the pr^apse has been termed ftnt degree 
When the internal os tt at the level of the vulva 
the jwolapsc has been termed second degree and 
when the entire body of the uterus has passed be 
veed the iatrdtoi, the prolapse has be» termed 
third degree (Table IV) 

There were 3 cue* of utenne prolapse without 
Qttocek. An analysis erf Table I\' gis*es the totals 
wown la Table V 

There were j case* in which there was no evsto- 
cele. The \’agmal wall was excited m 2 cases and 
bpped in i cate u a prophylactic measure against 
the development of cyatocelc. 

There were 16 case* in which no operation wa* 
wstdeied neceasary because of the alight degree 
<rf relaxabon or lactratiom One cate had had a 
penneal operation eitewhere 

AMJEsnnrnc 

The anesthetic employed m 84 case* was ether 
With a nitrous oxide Induction- In i cate spmal 
^^ttsthesia was given and in i cate nitrous onde 
oiygen gu anesthesia. 

rwcffauTiVE incmxjtY and coupucatio'jb 

The average po*toperaU\-e nse In temperature 
mdudlng all of those due to complkalirai wai 


TABLE VI. — OFEEAHONS 

Cm 


Operation for probpse of qtena and T*eiaslT*Blt 86 

OpoatioQfwiTstoakOspplafof ragi^wtlD 55 

Opcatioa for (Tslocek (escUoQ of vigliul wsh) 31 
Operation 00 peMc floor (Jimnet opoatioo) j» 

Operation on peMc floor (Levator mvonhtphy) rj 
Operation on pelvic floor (Goff opentioo) 43 

OpeiaikA on pelvic floor Oapphif vaginal vaHl 1 


TABLE Vn — COUmCATIONS 


Infectiosi 

\AtetiOT vaginal wall 
PosteiioT vaginal wall 
VaoU of vi^na 
Inddeact 
Surgical tbock 
Prehtia 

Rectora^nal flitnla 


PWCCBt 


5S 

3 4 
3 4 

I I 


lot 7 degrees which returned to normal on the 
nith postoperaUve day 
With the exception orf 2 comphcaled cates 
($1 and 107 days; the a>.tTage number of post 
operative day’s in the hospital wu si 
It WM neceasarv to caihcteme the bladder from 
I to 13 day*. The indwetiing catheto was not 
used to any case 


llOlTALm 

In 116 pauents operated upon there were 7 
deaths (6 per cent) Bacteruemia was the cause 
m } cases, cardiac collapae in s cases, surgical 
shock m 2 cases, and brorKhopneumonia in 1 

The mortality rate in the senes of case* under 
consideration is hi gh for any vaginal plastic pro- 
cedure This has due to the fact that opera 
live treatment has been employed in 3 cases which 
were known to be poor operative nidj. In each 
case the risk was eiplam^ to the patient and to 
heTrdati%*c* and nMi-<jpciativt methods of treat 
ment having failed, t^jeration wu elected by Uw 
patient as the only means of relief from symptoms 
which had become unbearable. 

When considering a joitifiable mortality m pa 
bents who have b^ subjected to vaginal hyste 
rcctomy for prdipae of the uterus one should 
keep in mind the fact that many women who ha\*e 
llm condition are not only middle life but 
have some general systemic disease In the Itgbi 
of these facts it 11 obviously of the greatest Impor 
tance to subject all such patient* to more tnor 
ough phyuail examinations erf the cardicrvascular 
and urinan systems and to be guided by the find 
mgs In such mmmaUons when maVing g 
for or against the cmploymeat of a major vaginal 
irfastic c^ieration if the mortality rale is to be 
Kept at a justifiable level 
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TABLE \TIL — PATHOLOGY 


TABLE DC. — AKATOICCAL EHD-BEfULTB 


Poljp 

Caipo* 

Ncnoal 

\t10fil17 (amlk) 

Uraua 

PMJP 

Hjpoplut* ol eodumUilim 

PATHOLOGY 


VatioAl ^ritencttmsT for pro- 
bpM a DtCTTtl uid T«P>«1 
Vkok 

Opcstiaa for CTttocd* 

Lapcfaf raflBtl ««D 
£tcn» Tifim] mH 
Op»T»tlm OD pdrk floor 

PjwTTt^ opmtloD 

opmiioo 

TjpfJnj VufBil ««1I 
OtteiTktioa 01 dtcpcal-dr w e 
OUtmdcA ot 
{foxiwaikj 


66 j 

>J t 


A peruMJ of the rrporti by the patholoMti at 
the U 0CQ4I1 1 Ho^tal in the 86 cues fol- 
Icnr-up itudy ihoretl the condltuni in the nteilDe 
body and corii ai outlined in Table VTIL 
It li ob\'ioat that the uterine body waa either 
atrophied or (hwued in 8^7 per cent ot the 66 
caaci The a\-erage length of the ccrm waa 6.6 
centlcnetcn in atea ^ first decree prolapae, 
7 I cenUmeten in ouea d wecoad decree pro- 
Lapae and 7 i cenUmeten in caaea ot thM degree 

EKp.a*5ULa 


Inasmuch as follow<ap attidiea which are baaed 
on letten trom patimts or aUtements ot general 

S oen are not only worthies but are mia' 
all erldecLise has h)H»n >limtniit»«t 
itud> of the aecka of cases ooder COD' 
aideratkm. In every case herein reported the pa 
bent has been aub^^ed to a vagiaai examination 
by ooe or more rf the memben of the Second 
Gynecokigical DMtkm at the Wocoin a Hoapltah 
In many inunncea aD memben of that staff hare 
recorded their findlnn in the ^ When making 
foch czamioatiorLS both symptomatic and ana 
tomicalcooditioos have bem taken iotoooQikiera 
tion, and In any instance in which there has been 
any doubt as to the end-result a cocrultatloc with 
same other member of the cUvisIcici has been sought 
by the en miner 

The perkd of fofknr op study has %'aned from 
I to 8 yean u follows t6 cases were followed for 
at least 1 year 9 cases for i}i years, 13 cases for 
a yean, s cases for a }4 yean, 8 macs for 3 years, 
a cases for 3^^ yean, * cases for 4 \ears, a caaes 
for s >'®ars, I case for 6 >ean, and i case for 8 
yean. 

Since prolapae of the uterus, cystocele, relaaa 
tioo of the pdvlc floor laceratlai of the pelvic 
floor with and without rcctocde and hernia of 
the cui-de-iac of Douglas are condUiaoS which 
occnr incfivldaaOy or in cocnbinatioci, the results 


TABLE X. — BYMPTOUATIC END-REBinJB 


Vk^aal p ro tT Mto a 
VsiIimJ dia±krxe 
PnqmcTOf nnmtkc 
URthnl tDabiiocncs 
Dnotsa Mfiaatke in ptbrl* 
Sirwl bkdatcfak 
Urtroobafla 
Rectal pals 


rXt ItoH^ 


U 80 6 0 

4S 8S o 5 

«r w I I 

la 73 0 3 

14 100 0 

10 90 0 1 

8 100 0 

I loe 0 


which ba\e followed the openucc for each coe 
dltkin are reported lepantely in Table Dw. 

AB failures bare bnn apparest wlthm the first 
6 mtnths of follow op obserntkai. 

cOHdosTCurs 

I The utena b maintained at a DOnnal level 
In the peMs by the vbcenU part of the fascia en- 
dopelvW, cspedaliy by those parts of the fascia 
width are Imned the transverse cervfcal or canh- 
ml li gs mwiti 

J The basic cause of uterine prolapse Is dtber 
a coDgenJuU defect in or an injury to the tran*- 
vCTie cervical Uamcits. 

3 Funebonu impairment of the muscuiatore 
of the peh-ic floor plays do part In the etiology of 
uterine prolapse. 

4. A SDC cesifu l lorgkaJ correctian of utmne 
prolapse murt be bas^ on a ihortaing of the 
eloogated ba na tTne cervical llgamenta. 

r Symptom prododng aboocmtlitics of the 
pelvic floor associated with utesfoe prolapse sboold 
DC ecu r e el ed by luhable surpeal procedures, but 
such prrxxdures should not be regarded as eaKs- 
bal in the treatment of uterine pi^pse. 

6. Tha advantiges erf vaginal hystcrectotny in 

the treatment of uterine proupso over other meth- 
ods are (r) it facilitates the shortaiing of the 
transverse cervical ligaments, (s) it facflltala tto 
conectlon of thnocmalities or the cul-de-sac erf 
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rw mglBi (3) It removts a otents which U cither 
Qideas or abnormal m o\*eT 80 per cent of caaca, 
and (4) it removes the future pcoaibllity of neo* 
plastic diittise of the uteras. 

7 The ote of vaginal hysterectomy m the treat 
ment of utenne prolapse ihould be confined to 
(i) paticnU past the menopause -ffhose physical 
conmUon warrants a major surgical proc^urc 
and (3) younger women who ^ve the more 
milted d^ees of utenne prolapfc or prolapse 
sttockted ^th uterine pathology 

8. In addidoa to the usual ^ysical examina 
two all patient* with uterine prolapse should be 
lubjected to a complete pre-operative urological 
examination for both anatomi^ and functional 
abnormaiitiai of the ureters and kidneys which 
may be secondary to uterine prolapse end cya- 
toale, 

9. Spinal and caudal amestheaia should be used 
more frequently in cases subjected to vaginal 
pkstic op^dons. 

10 More rigid pre-operative studies, more care 
m the sdection of the amcsthetic to be used end 
an expedition of the operation should reduce the 
mortality of \’agina] hysterectomy to a per cent 
or lea. 

11 In the series of 86 cases subjected to follow 


up study the proliqise of uterus and N'agmal vault 
has been successfully corrected in 98.9 per cent 
of caM. 

13 Cystocele treated by the Bissell method of 
lapping the vaginal wall has been successfully cor 
rccted In 96 o per cent of cases, 

13 Cystocele treated by exdsion of the redan 
dant vaginal wall has been successfully corrected 
in 93 6 per cent of cases. 
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DISLOCATIONS OF THE CERVICAL SPINE 
T gm CoMFUcAncTfl* awd Tieatujkt 
THEODORE P BROOKES, ILD 9t Loco. lIa*Dcti 

IVaa tto Ehparnot M DirfmQr fc toj •/ If it rh i 


R eported di*Ioc»tkai* of cwrlaJ vorte 
bn >‘uy in niimber fnxn a alngie infUanrr: 
to Langwortli7*a notable serlci of jo coaes 
of ditkcatko idtb no decoocftiabk fractore teen 
over a period of p Tcaii. IIk wnter baa had 
occAikn to lee and handle 40 raf of dokication 
of the cervical tpine, with and without fractorc*, 
during the laat 4 }Tart. Seventeen ot these hare 
been previouilr reported elaewbere Cj •<) The 
nnmhff a not large enoogh to permit a dogmatic 
attitude but rcauts have been each ai to allow 
the endeaw to aet forth in orderlj faihioo the 
ohstadea and cotnpbcatlocEi enemmtered In the 
cotirt aeriei. 

Table X, giving the origb of the djalocadaot and 
the reaulu, u adi-erpkoatorr Tihle n, giving 
thecoeapliatiooieQcoiuitaTd ib (he baita ^ fur 
ther ihaDow laceta 

eMjthig betwe en the atlaa and axU account 
for the predotniitance of dtaplacesiest at tht* 
pomt. By the aame token, thb la the moat eaaOv 
reduced location. It alK gfvea the moat aiua> 
ety in reduetkm by reaacm the ever ha anting 
fear that the odontedd may be damagol Thla 
ihouki not cause tbe img eo n to po atpou e reduc 
t>on onto a poaaible fractured odontoid baa 
united, aa haa oeen anggeated by one writer fp) 
tbout reductiOD, tbe odontoid w{D probabN 
unhe in maipoiitlaii. In any caae, the union wm 
not be tufBidfntiy firm to remove the riak of 
rednetkm. 

Fredura ej rerteJnr constitute the moat £re 
(pjent comphcatioc of rfulnra fion- WUle frac 
tore wma demonstrated in only la of thb a e rte a, 1 
believe that it ocrurt much more /mracntly than 
can be demonatzaled Moore goea ao far aa to say 
by general cofttcnt, fracture o considered an In- 
evitable acccxnpantment of a dlalocathm and jt 
■hould be conazdered aa present whetho’ or not 
it can be demonatiated oy an \-ray 
tkc.” Thb aeeina an extreme rtand Mter noting 
aoroe of the apparently dmple dialocatuns In oor 
experience. On tbe other hand, \ ray examina 
tloD showed chip fractarea to esat In tbe appar 
ently simple rotary dialocatkcns of Cases ti and 
rj This la another reason for early redoctian. 
Calhts fonnatioQ may 'tjVw accurate reductian 
impovible, even though fracture haa not been 


vlilble. In the neck, anatocnical accuracy iacasen- 
tlal for functioD ectnfort, and unkm 
Astodaitd froduTt ej oOht hona calla for the 
□anal care of tbe aeccaidary Injury It may be 
poasfble to indude the leaser fracture in the plaa- 
ter cuinui for the neck loju^ This wij tncceas- 
fuUy (koe in the fracture of the humcna in one 
caae. It would scarcely seem necessary to warn 
against cn-eriooklng the associated fracture be- 
cause it b ovtTshadk»ed by the spine infury 
Imjvrm h Ut$ urd were obatrved In cmly 3 
Two patients died aa the result of injury 
The third was J5 One attempt at correc 
tkn falkd and further c£orts woe not pamitled 
by the mother The chOd had also coehnl Id- 
vmmncnt which made it difficult to detemine 
the amount of actual card damage. Thb tmnsa- 
alty amail percentage of cord injmiea must be doe 
to the ah«9ice of aivlng acodata in the aeriea 
Tbe lay prt» baa noted a large number of (Qrag 
^onea to the neck with more or less paralyiis. 
Tbe writer has observed several such patiaU. 
Tbe immediate caose of death Is oruaBy drown* 
log, shsplr because the paralysed rwiauno' can- 
not bring nitru^lf to tbe surface and is not rewmed 
untD too late. Schmieden may have bad such 
cases In mind whai be stated that In three-fourths 
of all cases of dialocatkm of cervical vertebnc 
death occurs hnmedjatelr or soon after the acd- 
dent as the result of hko paialyiit of tbe cord. 
OtherwiK, it is ifflpewibie to see bow such a high 
mortality could occur Zn this series there were 
3 deaths from the injiuy or 5 per cenL 
Tbe damage Is done at tbe moment of impact 
IVItfa the rrimse of the causative fonre, the booa 
of tbe spinal canal tend to return to thar norma] 
relationship deceasing thar impuigement upon 
tbe spinal cord. The paralyses are caused br the 
ttanvtocy Intnnkn into t^ canal of dupkeed 
bne or by the pressure <J eztravasated blood 
within the data. This ■e j ' mm to be agreed by all 
men teeing more uj occaaicaial instance of 
this Injury It ^rptalna the futility of lamincc 

tamy aaassertedbvTayioraltaseeingtherefnlt 
of lamlnectccay with a literal erplnrinn of the 
cord enntenta upon iodthig the thi^ walls of the 
dora. Davis and Voris have reported the fi n din gs 
In a cord that baa beai Irreparably damaged by a 
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dolocatlon tiiat r^laccd itself, so that no mal 
podtltai of the fptuad colMma •vraa found either b\ 
\niy or at autopsy The rmter agrees with 
Taylor that prompt and complete redaction of 
dalaaition by dos^ maxupuiation oSers the beat 
prc«pect of rccoverj' from cord injurica. 

’mah»wccofconimjur> at the tuncofexanu 
MtKai doea not warrant minimi dng^e injury or 
neglecting the care of the patient Therwiraaof 
two fatal remits were brought to my attention 
during the past j'car because of faflure to protect 
dislocations in which cord aymptoma bad not yet 
appealed. These patients were brought to dif 
fercflt ho^itals because of injuries to arms or 
legs. Both had fallen dovmstaire. One developed 
weakness m the ri^t arm. Routine "X. ray exanu- 
natloQ revealed forward fracture dislocation of 
the sixth cendcal \*«rtebra with impingement on 
the tanaL She reSustd to have any itdvwt 
tioa or immobHiestJon de^ite the careful eiplana 
tioD by the resident surgeon. Rve minutes later 
she suddenly went into coma and died. This was 
t» dajTi following the injury There was no new 
injury she mcrtl>' moved lier head and the cord 
was d«lro>’ed. We must remember that the bod^ 
of the vertebra had also begun to soften bj thu 
time m the course of fracture repair 
The second woman entered the institutioQ a 
few hours after falling down 8e\eTal steps. She 
was semi-consaous and hyvterfcal, bat deep and 
stiperficial reflexes were normal She complained 
of pain in bead and neck. \ ray examination 
revealed fracture dialocalSon of the first and 
second cervical I'ertebne, Before correction or 


TfTE or 

Fan* 

DovotUirt 
From roof 
From Udder 
StumUe 
Auto ftcddests 
FootbftU kcddcfits 
Wrotlioc aoddecta 
Bk>«a oa b«id 
Csvtht in car door 
Sundisc oo head 
CoilUt muiipuUtkia 
Vioiciit roUttoo of bead 


CHAKACTEX OF VJOLlJ*C* 
SeU*i&dicted teddent 
OnUide Uaojxui 
OccupaOooa} accident 
Bocneor Tidtcity 


lOCATICW or DlSiOCATIOS 


Fif»t ctJricaJ 
Secoad cervical 
Third ccrvkal 

Foorth ctrvfcaj 
Fifth ctrvdcal 
^xth cervical 


MATVtx or DiracAtTOX 


AUeoroted reductioa 
Onrowtfi redocticia 
Pamal mhtctioo 


tounobihation had been appbed the patient be 
came <mmatose and ^ed leas than 14 nours after 
entering the hojpital In an earlier paper (4) it 
has been stated that lhe*e injuries demand more 
prompt attention than an acute abdommid 
condition, 

InjHna to the ctmeal rooli arc of more freoi^t 
Qttnrtcncc they were aeen m 9 of the senea. Tbey 
are usually due to pressure and the patients re 
cca-erwhen the dalocatian if reduced and pressure 
tthcvtd. If there is assoaaled fracture the pos- 
*ihilitj of callus impin^g i^n the nerve root u 
slrfajx present and u another argument for 
thorough reduction, cd tiie displacement and 
complete immobnixation of the riead and neck 
A rather common symptom of dislocation erf the 
»tisi a pain along the distribution of the greater 
and lesser ocapital nerves perfistmg after reduc 
uon of the long standing caaes untd the damaged 
trunk has rtcervered. Occasiotudiy the 
is permanent in neglected locations 
or m the associated fracture and callus cases. 


FcDtne of redartioo 1 

Desthx from reduction a 

Destla from Injary 1 

Arsocwiled ityurtes to ftsjKcs may of course 
be manifold. The vast majority are of secemdary 
importance In « of our Clients Cases to and 
31 the bums about the £a« neck, and chest were 
so eitensi\’e that no effort to reduce the dis- 
located neck could ha\T been successful even 

bad the condition been recognleed at the trnie- 

L^Tacn and surgeons as well considered the 
deiormitiea to be aue to scamng of skin and soft 
tissues of the nedc. Reduction oi the displace 
ment of the neck corrected in lar^ part the scar 
distortion as welL Dr Brown ti^ restcfred full 
usefulness ol the impaired arm function by the 
use of spilt skin graft (a) It has been suggested 
that Case 17 mi^t be one of the type described 
by Berkheiser and Seidler as Non traumatic 
Dislocations of the Atlanto-Axial Joint, in which 
the disiocations were ascribed to respiralory tract 
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TAItLE n — COliPUCATIONS 01 DISLOCATION 

Cbm 

DeTDOMtriti* IrtCtBjt* oi nrtdn it 

Astodtlfd fnclvt (4 tAbu bam i 

Ichoia to cord j 

Iflinrie* to cenrfctl rooti 9 

Aoodttcd lajoiln to toft tiaoet j 

Coofcslttl »wr»wn>« • 


Liptt o< tfmt 
ilon thu 1 le d 
lion du 6 * itii 


Dq^e of dspdcemcot 

SffTW 

ExtniM 


iniectkini. TIte writer belim* that such infec 
dons render the limitlog tlcnses of oeck more 
pUsble and dlskicatlao more probable foUowlDg 
a sneeze, cmtgfa, or other minor vWcDce In this 
perdcular iosuxice the paUest bad undergone 
tofinltectomy anesthesda, and todt chartrra for 
inad\TrteDt rotadon of the sicfc oecL 

CnjtwUd tHomaJja ej th ctnuaJ tfttt added 
to dl&ultses of aad treatmeot in s of 

ourcsaa. Caae si bad lynoatnais of the firvt and 
second mt e bfc . An anaftSLUr long ipioooi 
proce a i made rotfldoa of the dudocat^ KCaul 
cetTKAl UQpccsible ontB the process had been cat 
away This b the ocUy case in the Kris recd^'ing 
open operation of any soet. The actual reduction 
was accompliibed by dosed m»ntp Ttf«rim at a 
later date. Case u had deration of a scapula, 
Sprenjd s deformity In this Initance Dr ^ W 
SpImJg the roentniKilogist, stood tot ground 
and imdtted that aiskaUion existed deylte in- 
coodoth-e dmlfl findlags. After maolpuiatian 
the radkdoglcal and cllmral plctnres coohnned 
his oxighial opinion. 

To detemune the Incidence of deformities of 
congenital origin that might be expected in dfnlca] 
practice, the necks of too skeietoos were ex 
amlned, In the coflectloo of Dr Rober^ Teny 
profciBOr of anatomy Washington CmrersI^ 
School of Uedictne. The relaovely nomeroos 
pathological holoos of two ormore vertebre were 
eliminated. Six, or j per cent, of actual congenital 
deformities were found. One was an articulation 
of the odontoid proceas with the axdt. ITvo were 
i^mostoscs of different adjacent Tcrtebm. One 
gwimen vas a true case of so caBcd KUppel- 
Fefl" syndrome (lo) This purticolar tkeleton 
would hare presented a real problem for diag- 


noals and acenrate redaction had he sostained a 
cQ T lc al dulocatioD in life. Tlie Incidence of coo- 
fcoital anomaliet is not large enough to consti- 
tute a major problem In didocatioo but thould 
be kept lo TO Old in the diagnosis and treatment 
Nor ^uld the error be made of call log a trao- 
madc dislocabon a cangarital defarmlty u wu 
done in at least two of the >•**<»< that have come 
to my knowledge. After a dhLgoosis It Is 
difficult to ctmvWe the patient that correction 
can be accomplahcd and also difficult to protect 
the good nxmg of the precedlDg ph^-sldana. 

TaiMftkMl bffnt cendUhns may complicate or 
actually bring abont hiTxtLTn of a lurtebra. 
Deatructive spoodyiitls may cause malfconation 
•uffident to permit the lUppiog of one or more 
\'crtebrc. Such diseases as hypotrophic arthritis 
and tubemiloais are the moat hequent offenders 
In this rtmcL 

Lapst m fiats has been a prxanlnent ctm p lica 
tlon of th» series, ■rirflny much to the dlfficmties 
of c or recdoD (Tahie III previously men- 
tinned compiicatiens cannot be reduced in se 
\'erity. they simply hare to be met as ther ctme. 
The time elanent esm and should be reduced in 
such a lericiQS matter u c^ocatioo cd the neck. 
TV econocnic feature b evident The dangers are 
oVdoia, and have been mentioned. I cannot my 
what should coostiurte the time limit for attempt 
ti^ redoctiem. The fact that Gjaa 40 with ex 
treme tflateral dlslocatiOQ could still be reduced 
without killing the patient, after i year’s time 
would almost nd ooe to bebe\'e that there is no 
time Umit In so called lim^ d^ocation without 
detnoostrable fracture. TV only ooe I hiie 
rebrained from attempting by reason of lapse of 
time was a man with typicu wry neck and bh- 
(ory of diilocatloo doe to a fall fr^ a cbeo tree 
35 years aga X ray pictures by Dr D W 
I^ttctwwL Port Huron hnchigan, showed rots 
lion of tne atlas and xtIi idth compenjatory 
scoliosb of the lower ccrvicah and various trao- 
mattc arthritis 

Long continued deformity in a growing child 
leads to maldevdopment cf the bony tissues and 
after a time there is a stroctunl scoliosis not 
amenable to c or rection. Some have stated that 
dtsiocationa tend to correct thdr wiy necks. In 
our experience such is ruit the The coco- 
pensatory scolioah does not eradkate the deform- 
ity On the contrary the lateral bowing and rota- 
te of the cervical ipfoe beimte mote noticeable 
with the atrophy of the soft tissues on the down- 
ward side of the head and neck. These dsrocs are 
not qioitic as In toxic or cnngeiltal torticolbs. 
TVy are flanrid being thrown out of use by the 
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ftct thit the tflbng of the hcAd U due to a definite 
bony block. The oMwsing musdcfl on the sound 
ode of the neck are kept taut b> their increased 
len^ and effort to bnng the wstd back to its 
noftoal poctiOD 

Sumnation of this distressing complication 
rests with the clinicians who see the cases in their 
oirls dsvs of disabnft) Demonstralloa of the 
oaiktcTiLl dttlocaUons remain* a chaUenge to the 
roentgenologist (ii) It is likewise true that the 
greater re^onsibihij remains with the dimcal 
ohwner He must make his otm examinaaon 


Of the v-arious xnanipulathT procedures, Walton s 
retrolateral •fiesdon with rotation and Taylor’s 
immediate traction with manual manipulationL 
stand out as anatomicall> and surgicallv correct 
Each ha* its particular field of osrfulneis. Not 
infrequently it has been helpful to supplement 
one with the other Reduction with the patient 
in bed, following with head traction by halter and 
wdghtji oNcr the bead of the bed {i6) or head 
traction and sand bags m lieu of reduction m 
ici’cre cases (6> is, m mv capencnce, madcquale- 
A better reduction can W ootamed with the pa 


and, after careful consultation with the roent 
gcnologist, draw hts own conclusions. X ray 
CMunmation is mipcrBti\*e but should not be the 
final word Sometimes the roentgenological pic 
tujT a not conclusK’c but is corroboraiivt of 
tigna brought out by careful physical exatnma 
Uon Man) of the long duration cases had been 
to numerous phi-iidans, surgeons rndiolopsta 
and cultists. Diagnose* had vaned from rheunva 
Ijsm and infantile paralyvs to nen'ousness. In 
soma cases the correct diagnosis had been made 
and then the patient was advised that nothing 
cooid be dose MacKinnon states that Frsc 
tures and dislocations of the spine are common 
enough to be of interest to the general practi 
tKffler Twelve of hjs 50 cases were in the cer 
VKal region. We have seen other case* for which 
no adft^ie treatment was given appajentl) be 
cause the attwidin^ physid^ was at a loss what 
to do The condition is frequent enough and it* 
consequences senoua enough to demand accurate 
diwnosa and adequate treatment 

Kedulocaiton la an embarraRsmg and distres^g 
compbeauon occurrmg four time* in this eenes. 
Case 33 was the result of the patient s own nus- 
demeanon two were due to fnsuffiaent support 
b> the cast, and one. Case 39 followed premature 
removal of the cast Each of these recurrences 
was easil) corrected again and put up accurate!) 
to prevent further trouble. 

An esaental feature in the prevention of redis- 
location, pardcularl) m cases of long standing is 
jo ov-crconect, bringing the head and neck mto 
hyperestensjon, so that the articular processes 
are firmly seated home in their corresponding 
fsocU. Hypercitention must be maintained over 
*'^ing but long period of Ume. Not only 
ovtrcorrtciJon insure complete reduction 
but It itfctcbca the Hgaments that havr cotir 
^™rted on the anterior aspect of the vcrtebric 
thus preventing their drawing the vertebra out 
bj sheer force of their contraction 

must be immediate and thorough, 
uintes tragedy and adds to the difficulties. 


tient cm a table than on a bed Full hyperexten 
oon of the bead and neck o\-cr the end of the 
table la essential as the final step ifi any technique 
of reduction The writer has used any flat table 
or hospital cart A slnp of atcel 4 feet long 4 
inches wide and i/i 6 inch thick is placed on the 
surface, with the end flush with tiM head of the 
table. Later this wflj furnish support for the 
sbouiders and chrat during the appifcatioa of the 
plaster cast The patient is plac^ itcumbcnt on 
the table As soon s* be is under the anaasthetic, 
he is pushed cephaiward until head and neck are 
beyond the head 0/ the table lying m the opera 
t<H^s hands. 

For the Walton technique one band is placed 
tlongBide of the head on the dislocated ude. The 
other hand is cupped under the chin from the 
opposite side Tlut is the operaUa' stands at the 
bead, fadng the table For a left lateral diaioca 
uon of a vertebra the left articular process hav 
mg slipped anlenorly on its underlvmg facet, the 
operator's left hand lies along the left temple and 
check of the patient His bsLUd i* cupped 
around the dun with the bed of the band below 
the aaigle of the jaw The bead is carefully but 
firmly rotated to the right, increasing the dis- 
placement, to permit of i^ocking the bony block 
that lias taken place. There is usually a slight 
click as this unlockmg occurs but it is by no 
means constaoL The head » held in the position 
of rotaPon and flexed laterally to the right, the 
bed of the hand cupped under the chm bong 
used as an additional help to the anatomical ful 
crura of the lateral masses of the vertebne of the 
neck. Lateral flexion 15 earned to the point that 
the articular process is lifted above the itm of the 
bony block. Still mamtaining lateral flesion the 
head IS rotated back to the left, beyond normal 
range of rotation unb! the operator is assured 
that full correction has been secured. Usuallv a 
second click 1* palpable snd ma\ he audible as 
the process dears the obstruction in the facet 
The nrad is then byperextended and the lateral 
flexion released Head and neck must be kept in 
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exfemion UQtH the pluter cist hu been ipplkd 
to mjfnf In the poiitkm erf correctlocL For i dn- 
loatkn orf the opposite ilde, the ttepe erf the p>fo- 
cedore ire the moe hot the direction* ire 
revCTied. 

I htce twd the Tt>ior method in the bOiten] 
type and In the fneture cocnpbcitlon*. For the 
'fiyior technique the hilter or Sa^ head tiing 
b adjofted pnor to innathoia. At aooo u the 
incfthetbt can rivt the annthetic froca one 
aide, the traction belt b adjmted ibodt the open 
tor's wibt or hips and ho^ed to the held allng 
The iorgeon will need i heavy pad or cardboard 
over hb lumbar regioD to pmmt thb belt from 
cutting ancomfcrtul) into ha lumbar tbaoea. 
The writer wean an Otgood belt, or lumbar 


redoctiOD it b poailble to rotate the head eailh 
toward the thoulder of the nde on which the db- 
pUcement had exbted. If rotitloQ cannot be 
doDc fnlly and easily the co crectioc b not cm- 
plete and the p c oc cd ui e must be repeated, DKn 
force and greater range of manipubdao bciiig 
OMti 

In cate* of Icmg ttinrUng, or thoae with cnoh* 
Ing bacturcs in action to dblocatloQ, It b nect*' 
■ary to maintain a certain amount erf traetke 
and the piaster cast has been cocopleted. I\1lh 
thb in mind the writer bai had the head liisg 
made of canvas latha- than leather Canvas b 
IcB expensive and not as rigid on the patient t 
bead within the cast SUngs may be Improvised 
frorn muslin or canton <bnivl, but leather or can 


splint as a matter of comfort and convenlcDce 
when tnlng the Taylor traction- Tractfoo b tnam 
talned for at least 5 to 10 minutes to tire out mos- 
culir resistance For countertjactkm on the pa 
tient t shonlden, moiUn bandages 5 or 6 Incnes 
Hide are pbced prior to ancatheria, one over 
nch ihotitder the ends extending dkgonaDy 
drsoward acxou the chest and the back to thie 
ppurite tUgh. Each thoolder most be protected 
1 \ the fdt pad antiopated for toe with the ptss- 
icr cuuisi 'Hie two end* of each tractor are 
held bv asszttants cm ether tide and steady paD 
mamtiined to co u e spem d to the tractioD ent- 
plcrved by the operator 

fav lor s original deaaiption called for a steady 
pull m the duectioo erf dblocadon, usually an- 
tenorly until muscular tensioo had been relaied 
and the locked processes extended beyocKi the 
le\d of the booy block. The operator thm 
stepped down from the stool upon which be had 
bm ttandlng contintnng the tractloQ with the 
head and ne^ hypeiextsided over the bead of 


Lbc ubk and u«^g the i mg e uu s fing ep to lift 
the loner cervical vertebne anteriorly Tbeassot 
ants must maintain cmmtertractiaa throoghout. 
Several sxugeora have modified the technique 
using the rotation and side beodhtg erf Walton * 
mancm-er during tractkcL Thb has real advan- 


xna made to patters by a ccmipctent maker erf 
orthopedic apparatus are much more ntbfactory 
to the s uig c iaj and ccmfortabic to the padenL 

IwmtAiltxahtn b best se em ed by plaster-<rf 
parb culraSB. The moat frequently ated objec 
lKicaarenotvaJ>d,Inmyopinico. Any ImmobiH- 
xadon wilJ be dbt^e/nl, but the poster cast, 
carefoUy and accurately applied offera the maxh 
mom <a comfort and adetv Stockinette b first 
applied to cheat, neck, and head, the otmoat out 
b<^ used in handling the padefiL Felt pads are 
applied over preaa uf t points erf the shocldfTS, 
pout erf chin and thrnrfd cartilage. Sheet wad- 
ding b smoothly applied In cnly sufficient qoait- 
dty to give a smooth lining to the «hrfl that b to 
follow More casts are spdled by excevire sheet 
cottoo padding than by too little. The jplastcr 
bandages mast be smoothly applied and am>- 
lately fitted to the contour of the body cart be- 
ing used not to poll the bandages and crease the 
th^ As soon as the plaster has set, the openings 
for face, ears, and armpits are cut out with a 
round bellied plasta k^e and the margins of 
the stockkiette fitted over the edges orf the paster 
Any soigeos who attempts to care for such a 
serious nmdition should be equipped to apply a 
proper aiL 

Vcmlting will have to be watched for closely 


tages over other reductions desorfbed In whkh 
the operator ose* a steady pull by ooe fTwaM or 
another and then relies upoo anatomical reb 
tionsbipa to coax the diipUcrment back into 
poaitiorL The sorgeoD ■ bands are free for any 
indicated manipubtfon. Ec must have a definite 
picture In hb mind of the pathological anatomy 
irith which be b dealing and also each step orf the 
redoction. There b twolly a very d efini te setae 
of “give Of relaxation of the neck spastidly and 
an audible, or at least palpable, snap as the ver 
tebra illps back into posbon. After succes afol 


If the cast Is ruined in spite of care, a new 00c can 
be applied in a few days with much less trouble 
DOW that anesthetic b not requ ir ed for the redoc 
don itself. In a few cases of simple dblocatkn. 
It has been poakble to gl\-e the patient a brief 
gas ancstheu then allow bim to sit for plas* 
ter application as soon as awake. Tnb b not 
ffuiUe in the more se v e r e cases 

The only special apparatia employed by the 
wnter has been the 4 Inrh strip of steel men- 
tioned above and a length of gas pipe to support 
the free end of thb boli support The iw u 
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loag enough to extend from the first tboraoc 
i-ertehrs to bdow the buUoctA. Patient and 
underlying steel stnp are drawn off the head of 
the taidc to permit the appbcation of plaster 
iround the entire apper tranx. A heavy patient 
causes comnderabic sag of the head end of the 
steel, so a length of gas pipe set In a floor flange is 
placed under the upper end of the steel strip to 
import the shoulders on a level with the tabic. 
Alter the jihutcr sets the pipe is removed and the 
steel strip sM down from ^thin the cast, while 
assistanLi hold the patient preparatory to mo\'mg 
him to fao^tal carnage or bed 

Advantages of plaster cuirass are numerous 
ImmobCiiiatlon is accurate and not dependent 
upon vanablc weight pull or the patient s po«- 
lioc in bed The palirat cannot wng^e out of 
ha extension or immobilizaUon. He mvanably 
squirms and tries to ease the pull on his head and 
neck m any traction ow the head of the bed 
Such pall IS not present In the cast and redlsJoca 
Uon is guarded against by dorsiflexion of the 
neck. Nursing care is arapUfied The padcnt 
can be moved about in bed rolled to clthtf ode 
or lifted, without nak- The turron can leave the 
case with the assurance that ms papent is se 
oxrely held and will not be endangered by any of 
the possibiliues that aje ever present m the less 
poaiUve methods of uamobiluauon The ma 
lonty of patients may aft up in bed or m a wheel 
chair within a few dayiL Unless centra mdicated 
by the nature of the lenon, they mav walk about, 
wearing the cast, by the expiration of 3 or 4 
'’eeks. In cases of cord mjuiy with trophic »km 
changes, the cast may be brvalved as described 
by Conwdl to permit of attention to the skin. 

After-care vanes with the seventy of the lesion 
case* except the ones seen eariy and with 
slight subloxatioa, will require plaster cuirass for 
3 sleeks as a minim um. In severe dislocations 
t« minimum time for cuirass is 3 months and an 
actional 3 months m doll colhu^ This is also 
time rcqmred for the neglected di^laccments 
ra 6 weeks duration or longer Thesaas collar 
f^ows for from 3 to 6 months. In Ueu of the 
P—ster doll collar one may be made of celluloid 
wl^ such work can be handled. Otherwise the 
collar may be bi\*alved to permit pbysKail 
tberapY 

The after-care with physical therapy is impor 
Bakmg or dialhcrmv nuissage and muscle 
much comfort and restore the soft 
to normal tone and usefulness (8) The 
training emphasizes the rotation of the 
head and neck in the direction of correction and 
^ bypcrtutension partlcularty Eariy m these 


exerdses, care must be taken not to pernut the 
patient to rotate toward the direction of the 
former displacement When the time cornea that 
the supporting doll collar or Thmnaa collar may 
be omitted for part of the time such abooid h« 
done wlule the patient is fully consaous and 
aware of bis surroundings. While on guard redis- 
iocatioQ IS not likely to occur The suj^rt must 
be worn while patient is asleep or when unci 
pccted jolts or strains may occur as in ndmg in 
aatomobflcs or street cart. 

Psychotherapy comes m for its share in the 
after-care. Tb^ patients are apt to suffer from 
loss of morale They must be handled with care 
ful consideration for the personality of the pa 
ticnt as well as thoughtfid care for the surgical 
anatoony of the case The necesstj for long con 
tinued mtncLion of use of the neck muscles must 
be explained to them They are told that the 
first rule of safety for them is chm up to hold 
the neck m hypereitemsion Suffiaent successful 
results are now on record to furnish a basis for 
guardedly fawrmble prognosis 


strustAAt 

The cervical remon is particularly predisposed 
to traumatic disTocauon of the vc^brtt dis- 
placement of the atlas predominating CompUca 
Uons are such as are common to other regions oi 
the spmai column with the adchtion of lapse 
of time Delay in recognition and treatment of 
cervical dwplaccmcnt is due to the pauaty of 
nervT pressure symptoms and the duEcuIty m 
secunng conclusive roenigenograms of the mul 
l^le proc»se3 and facets of the cervical spine 
TTus paper attempts to act forth the necessity 
and means for accurate reduction, immobiUxa 
Uon, and after-care of this Increasmgiy frequent 
mjury Immediate and posiuve reduction by 
dosed technique should be used, followed by full 
immobihzatioti m plaster cturass. The funds 
mental pnncrples of reduction as described by 
Walton and by Taylor stilt hold good Both these 
writers have been quoted freely and their tech 
mques elaborated in Scudderis notes on diiloca 
tlona. 

The successful reduction of sciTral dislocations 
of long standing is reported one bemg a complete 
bilateral displacement of the atlas of la months 
duration The longest duration of a an^teial 
dislocation prior to the successful reduction was 
tt months. 


CASE REPOaTS 
Cask so. N E., white 
SiTtners Hwrrftal with D.. 

Mwt Key iueven njontfa* 


teen at 
and J 
had ben 



Fig Cu« la Tb« tjmtc&l Mcnmhj ot »c\az ot 
launl ruUrjr 'TWW«tVn U tbe ttlfet. Cerrtal p c e ftw h . 
lnT«>»T lordotk, roDapae of ebett, ud nalaotrlCMa/cdDc 
to tbe diUocattoA, aad to tbe bcru, « Uct »bkfa 

hrvcfc^ buToed Tfare brr dotiuQt mtichl dn As b 
load, tbe kdald kaocked tb« dnld to tb« Am to exUanUi 
tbeflioM UTot tbe re w efed rofidatly to mo^e eoaot. 
bet bead tad orek terri U y ddamed (Ftp i. 4) 
TV betd *u ibtrplT toe d ontll tbe dds rated oe ua 
cbe>t TV duo m rattled to*txd tbe right Tboevtt 
kTidnt* of CBTiol qdrw, SUgbt retadoe wte pralhh 
to«vd tbe right, oone whtt«>ee to«ted tbe kft. Dr J B 
Bra* 0 pofnt^ ovt tbtt the tad ketd had been ptabed 
don by (eru o^ertariag b tbe eptes tod aot poDed don 
by aoft tom eeux tod cootractira Be htsoted that tbe 
•poitl palbafagf be corrected before be Mtform pb«tk 

ork OS tbe Ktn T 07 pteated eBrprbe, k prared poad- 
bk to re dace tbb CEtreme dblootfea TVcltoo** tech- 
nkioe, OQ tbe £m tHrmpt. Jurary ed, 19^1 X raj 
ch^ op j veeke kter ihond tihioi of &rit od tecood ud 
Ui^t (ocnrd dbpftCG&eat of eecoM <» thbd. 
eoaetbetic, Tejb tnctioo *u tppbed, tbe bead fajpo^ 
ei l e n ded, tad pdatter calra« wai tppUed (Tig 8) 
Coirue wat won 3 tiler fint rttulpoUtioeL Cd- 

bilotd doO coibr worn tbe baltm of e jear X-c^a 
tho* cd perfect redoctkn. TV raace of tDoChia wat dot 
sal m all dkecrioo* (Fig 1) D J B Brows Bade pfaetk 
Uj i i e ttka of Kantog (t) 

Ca* 1 1 P T 7 year old gtrh IiUereitlngij enoagti, 
thbchUdwattecnwitoDTi CrenasdReTatlhaShrioaT 
HoecftaJ at tht Bine thne at the precaduv cate, with a 
thmttr kbtorr of being kaocied t tV dm when her 
dothlng caaght hre, ti snaths prkw to oor oVerathm 
£8ortt at co ere cUu a bad laefaded tboeoogb trial ef bead 
pelrb Lractkei ortf a period ef ^rwiiVM Pitkat had 
corlcal tCoOseb, tbe chb wai rotated toward tbe Wl 
iboolder tbe right ear wai bdloed toward tbe right ibool- 
d#T Thera wat m rotttteci of bead toward tbe right be 
Toed tbe mtdB^, Right beml-facU atrophy wat cvidnil 
Coocbufra \ ray pktares wen rfifbcalt to frt, bat In- 
rflrat fri rotatioD cd Doth bm aad arcocid ccnl^ rertehcB 
•s tbe right Attenptt with both T\thm aad Tayfar 
tedsakfKS stated t bejog aboct dfaka] coTTectfcns wabl 
tbe caA was appQed, bat later oVerratioe ihcrwad do 


It dbaily braoght oat in pbotographs la Figura t 
rig. 1 Same pa tint at la Mgnra takes tcraal a^tks 
after redacticn of dUocatkn and prior to plastic work eo 

acaia. 

chaage. Baaed 00 cpmHnalnci traai X>4ay pktmra nadt 
by Dr Sberwood kleora that a cocccsitil amoaty existed 
la tbe ipfao«B proem of tb* teawi Ttnehn. u egcratka 
was dom m tV bsek of tbe Beck. Then vat food Hoioa 
of lalml of Am and swrc B d o« right ride, marked 

eskniBscst of ^alooas pr o e m ef meond, whkb vat ibo 
fused to lEfnaos pj oc m cf Ibird, and peinerier dlgplaeo' 
meat ef let ride of sccemd oa third. Splneos practms of 
leeaad and third ven cut any to permit menmest 
be tween these tvo After ckaoxe, Ttnor tnerioo and 
maalpnkliao wwtaUaapted. traeticc bang cop tk i oedonli 
(be cast vat applied, bat rtrioctiM vis not coomlete. In 
an, 5 attempt! t awrectJeei wm mde nstll an Sormbo' 
19. iQji yo months after intoy tV peaterinr daplM- 
Bseotoa tbe left rids of tbe axa was corrected and then the 
anterior ratntkn of tbe right ride vai redneed. 

FVr* BKolba alux co cre rti pa, {faster erritaw *«■ 
vahred to peanil cf phyaJcai t li e iap y wndrr the dheetka 
of Dr F U Ew er hiidt. Eight looatbs foBowinf the or 
rectiov tbe bad good laotxia In all dbectioos, bat h vas 
deamrd wfae to rr^tima doll coOar (or fear tbe TOtriev 
may bar* derdoped in deformi ty darfag the gh Tt je 
Boeths cf dii p fa e mest precadlnf the teal ra duAl^ 
knotber featnn dcTtiom^ mahxCKsIcB doe to ra mri re 
bit*. Dr Leo hL SbanJer conridera tbb to be doe to cast 
presaoT* on tbe rbln and b r»HT.f Aepe to erraume the 
contOtlcii. Tbe lora Utfrolog her right arm to ber ^hcA 
wan were corrected by a ooe stage split thkkn rss grtit 
cprratloo by Dr J B. Brown (s) 

Cab 14 j H white of 63 yotra, referred by Dr 
L Fremsan ef St. CViies, hlbsooii. On Aagi*^ 
ipyo. he was thrown fnn a troA, tswflnt b a ifikh wka 
neck Arced aad another rnmn op top c 3 him. Be va 
treated tor centaslops and abratlm and an ingwlnal ber m 
was operated upoti. In hpephal. note wat Bide cf 
pab b the neau bat tt wat not oootlderTd of any 
sl gnttrsnr e. TtVs tn mined Fchnair 9, 9IL ” 
abo*ed tbe owml t%at of lu c iaigj cte mslocatkip cf ” 
neck, pfaa pab down tbe right opper arm. C““T^ „ 

Stndy of X-cay plctnrea by Dti. Sbtfvood Moor* and L. U- 
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Hk 3. Ml Roeatgctugnm d fuoe mtknt u b fifuia 1 utd 3. ibovbx 
^ oM tide d lb« Atm with the mA^ffiom d mutbn of th£ 
THtebm ind tbt hetA (Compare with FTg 5 ) 

Fif 4. Anteropotterkir rWw ol (ht tunc emte u the pictedbg hgon*, ukes 
thirngh the iDoatV. The X ni]r prbt hu been retouched (oUcrwbx uxurtUl^ the 
ihadovi to bring out tbe »ctu*l p^tba erf the etke. Tbe r^t Utend nuu5 ila 
b lb oml pUo on tbe right utkakt beet d the isk. Toe Ht btex«l tnua 
tia«cto*U7mfroatof thei^ Coopwre with Fig. 7 


I^cQitchea revelled old biury to interior mifrin ot fifth 
CTfrialiodiatcrlM dhpUccawnt of tbe fifth <rfEQorier»te 
uwttnt Fehrttuy *&, t^i it Biinei Hocpltil, under 
Bltnoi oride gis ether iBdthesb, Vi ihoa mueuver wis 
ft&retdbyTiyktftrictiootoiJKire lullpoiieriof repkee- 
BeU. A plutB mlnii* wM ifgrfled. Eximbitlao u lite 
u Uuch, 1931, ihowedKOod roUtbo, bat wne Umititkia 
rf oOkt acrreiMali. The iwull matt be rliilM u only 
PJritdJy mcceafnl, due b put to driiy b recofnitko w 
tie cendltVm lad b lim put to bidemate ilter-drv 
^phyifctltieripy Tab w»* in kidoitrul ci»e to which 
the C wMritttott vu amble to bebes'e thit 1 mia could 
h^ <firioctt*d nesi ud »t wffe more dbuei* wWk 
■Tbt to bed to boepital alter hh beznbtoor Tbe wniU 
iBBBt {rf pib tUa the pirimt rpilet b ttrutog to many 
U) A Dfumlogfcil cooroltant testl&ed it thi bcu 
■Ctw 1 dirfootted neA was boood to rive nearolDgkal 
ha dwe* Thb b costruy to tbe ohtemUoo of Dumerous 
•antoat Lenoei miy Ije karoed Irom oar tocnaplete 
rooha. 

Cams M F., vbltemin, aged ibyem,*aiteeahSiy 
f? *53* at Eimei Hoephal, with Dr Hany Wleac. On 
^ preyfom day hi hid dodged ■ playful How by hb 
Wend*' ttepped backward nddenty throwteg hb 
“winckwatdindridewayv There waa a map and acute 
Fw ffl the back of neck. He was imable to tleq) that 
"ght On mnito»rioc, both iWea of neck leem ed loll be 
to fatten hb omil coUu Tbe chin waa iBted 
tly^ d ownward and a bh to tbe rl^L Both ilemo- 
JJJ^dirtQod oat to iptam. Tarierma wai pceient to 
•o^ jecDodcerricalvatebra. No votuntarr rotation waa 
Pttflae to eftbar directioo. X »y by Ur Sherwood 
thoTtd aboarmafity between lecond and third 
“rrfcw verichoe. The aecwid spfBoai procem rotated to- 
■^rtt^lelL Lateral artfcukr proem of lecood appeared 
*5 be ncrated and rotated » that its tolerlor tip ever 


lapped the margb of the ankslar facet of the third. With 
patient recoznbat, mck iniridty and dbabOity cod- 
tlnoed. Donog nitrous oxide pj ether incitht^ the 
anesthetist canritt bold cf the patlest s )aw ekratbg it 
and Totattog iibbead. She DOtkw that tounediabdy aoiDe 
thing pvt way and hb brad beeaxtte freely tDovable. 
So lA a cotockknce, the female of the mecks broQiht about 
the dblocatioo tod then reduced it Thb redocooo waa a 
hapOT and tuBnoroua one but gives wamtoc that mch a 
dbuaUty ahooVi not be morto aboat wfaue under the 
ansstbetbt • care for feu of tooeaiuix the dbkKatkii or 
doing damage to a posBhlc fracture. Ezaminatko under 
aneatbesia abosred complete redoctloe and range of mo- 
tkm. A Thomas coQar wai applied, and worn (or 6 w^u. 
PhTtlcai tboapy was givtn by Dr F H. EweihardL 
Can >9. } H. colored man, aged ^ years, was aeen at 
the Oty Hospital No s Ihrtn^ the emnen of Dr 
Roland Kk&er vblUu sorgeoa, and Dr H. £ mnq^ton, 
residenl sugeon. He from a ladder to the floor a db- 
taoce of IS feet strfkii^ on bb bead. Be was unable to 
itral^ten his nowL TlnrilTig and parcatbcsla were 
noted down right arm into ongerv Tbe cMb sras rotated 
to the Ml thebead tQted to the rlghL X-ny examiaatim 
by Dr E. W Sptoxig showed anterior dniocatloo of the 
body ef the foorth cervkal vertebra, lor a dtoaiw rf 
to H of its dqjth. Tbe right articnlai pnseesa was a^ 
displaced forward. There wen cUp fractom of the 
splooua and artktdar proemo. Tbe day foOowtog to)ary 
reduction was acctxnplHhed with the technlqae ^'Walton 
by the aarittant to surgery Dr W T Love. X ray pk 
ture oaroboiated the oorrecUoc. X ray examlnatkin 4 
days later showed reifiskotkia as before. Tbe chto Iwri 
dropped and rotated during the appUcatloo of colraaa, 
due to the pktter bring wnp^ to the {hrectiw m 
drionnity rather than to the dirtcikn of QUTKrion. t 
shcaild have watched thh. Patient was to dlstrcxi, /V dv>' 



Fi| ( Lfttsol roenttcBOcnm Of Cue 40. Thebodjof 
tbe etUt Ua eitlret^ uterkv to tbe bodr <d tba uit 
Tbc oj the fiiA tn radof oe cbe cmcule/ fcdtfts 

a( tbe mCdkL TUt beiof ft bfletenj AiloaitkE, tM rot^ 
Uoa Botrd b nfcn aam act occar bods tiM of Um 
vtrutec bdof equail7 ;«bed (orwd. 

htt d lAtml Tiev a potfeat ibmra ta pncf&tt Hbo* 
1 tin, tikes tJuooffa tb« cut a/ter redsRtbm. Tbebodr 
A tbe ust eirrkal ■ tated bmir oe tb« teond mTkal, 


lod tbc dp of tbe ipeaoeapnKUililbowo tobe baoml 
fcbdonb^ to tbe [emmi of tbc other ccrricii 

vcTlcbca. 

F1(.r SoMtatkiUub tW twopKCKtiaxOliiitTidea 


prior to ndoctus. X t>7 eapoe or e tbrootC Uw: laartL 
Tfa* prbt bn bon ocrentt^ nrtooebed, foOowbf tbe 
(bMVM anfolix Tbe xl— ^ briov tat Imi et tbe 
up p u torftew of tbe ub, vblte tbe odoetbd exUndi «c3 
•bm tbe xrpfiti Wnf of tbe atUi. 


la| dwt asoetbbf mit be ddoc." Tbe adrue vie 
roDeved, Tcrior tnctiae tacaipcktlini wu eppBed vtlb- 
out laeiibrn 1^ 1 pbitcr suui ie ippided b podrton ef 
cocTc gm i, ebb to dj^m ud head extEiried. lotoxdletetf 
tiirr BUipakdoo pedeat deckred tbet be leh emfort 
lUe After mapth. ptuter doD coCir wu ntaedtoted 
(or tbe CTUnai X nr uou iboved perfect padtk& 

Cmjr ^ D , CDiored men, afcd ^ jeen. eecn et Otf 
IWtfuf No t tbrooifa tbe cooTten of Dr Hriahftrr 
ladDr II C iTuspCn. Pitleot fell dovutlbi frees tbe 
icrosd to the irR Am oa Cbtbtnu d»7 of qjt U«ei>- 
imd tbe kepdel the DCet <b7 cecBnbhttrn tdO mm 
ntii Rontnie X-rej enndtnrinei laewed ao rirfeitte ort- 
demcfbjuij Tbe heed m beld rietd vkk chb rotated 
to ntbt aod bead tilted to tbe Ut. nobo and f-iUietije 
of b^ asd we Bnrarinji of cbln to tbe l^t 

■top^ at tbe mtrfirnr SeOTod X-nj esaml&atka bf Dr 
X. W ebowed Inctnre cf odetetoid pco cee e whb 

aaterke dalocadots of tbe £rvt cervical rerte t n aad iktilL 
Tbere vert so Croat ncoroloclcal rhanfea. December n 
9jt under etber tMObewa no met^l cbetite ta nie 
ru(e cf cDDtn m food TeTlor tnctiaa wu need foe 
rKnetkes, ewinelne fcistJj toward perientb rlftit ehooider 
and tboi rotacnf bw to tbe left. FoOdwIbc tUi, equal 
modoo wn to«»lln dtherdbadkiii, wttklo tu attempted 
tknfti. At tbeesdof 4 moatba, patiiait wu ttm wcar^a 
colki hadc>»dnaceafnoOcci,aadX lay plctnneboweil 
(Dod poefOco- 

Cux jL W B., cslond boy tfed ij yean, estered 
OtyHo^elalNa * cei Jamiy ei, lur becaoee of pain- 
fal (dS uA. Thli foOowad wrudLf tbe pmrtftnf 
day wies tbe icaesd boy fcQ oa tbe paDeat'e iseA. Ei 
■ mWjtWi rereekd tlM cMa rotated to tbe left, tbe bead 
rrH««t toward tbe rielit tbe left ttnocaealcAd 

peunlua t, tbe kft Uebn tbe* tbe rifht dn to 


f C M e nfti? rievatloo cf Idt npok. liewd ntioea wm 
lali7 fne, vtib lUAt InsltukD toward tbe debt It wej 
tboockt tbie isSefat be doe to Om i reieiiiltiT deforadty 

bet Dr Edfar Spfa^ taefanl ibat tbe X ray pictsna to* 
<Preted deftoila, tbpofb esQd, antadec hratw of eacond 
and third carrval rtA baCi of mst oHcto Jaeoaiy iSp 
qya, oader ether a iw i lL nfa r uf a cliu c wu brootbt risot 
by mease ef Taylor traqina. with two cflrbe n 

ertessiJoa of the bnd and neck. A Tbcesu caDar wae 
applied X ny examination ibowad inpcortiDe^ bat 
atO eooa d u a taa e 1» wreial corical com Wtllca 
menevrtT witboat auetbeela, rrirr rrfni tbie toUidy 
Patient wait bnne weaiinc a Tbomu collar He letnrwed 
fas a week bec aa ee <A recn u ' cuc e of pebs in tbe neck. X-ray 
examination ibowed r tujiime of defoernhy with iiterW 
tOtlnf of tbe eecood and third cctvIcbI Toiebrw. Witknt 
anmetfaedc, cT«»t«v4d Waheo and Taylor teeknlqee 
was cacd. A plaster cabaM wu appDed. with ebbs toward 
(be rlfbt X lay uaaloatkei rmaled docttsI pceklnn. 
Tbb wu an otabiiats patkat He deatrayad a larfe por 
doB ef bb cast by bottlnc bii ^td afltost tbe waB aed 
poDsae the cast to plecci. Tbe Peycmtric Cfiok: dealt 
with ntm He wu c^vco AiJl /i-Jkr aal aeaC 

bene. April t ipjr X tayeixniiDatliTaibowadaparBsal 
nedk. 

CaaxiA. D IL, yi year aid asan, was ridhw h as aato* 
DobOa tnat wu attack from by car Ub 

bead wu tbrowa rulentiy backward then farward. The 
nedt became lifid tbe next day bwttbaawdltioccnihjBly 
ub ri ded tmder trea tineo t for netk." He west 

<mt oa tbe road t^eln aflff y wee ks , bot was TTuhie to 
held np to hit asaal work cf miM ta bead, neck« 

and back. Be wu then sen by Dc. lu D Cady 

lonnd definite pawtbeeia of fooitb and fifth ftsfen, rlfhl. 

Impaired fdp m right band, locaiintd pain alesg tbefnat 
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oer\*e wd todfirom ortr tbt Wl 
Wat X-T%x film* by Dr Sberwood ifoore ibcrved com- 
prakffl ftfcrtare of ath cctvk»l vertfibn tad roUry dJ*- 
CatiQB of firtt ctrvkil verttba on tie right tbit. The 
cxunWkn ihoved Kcne Umhs-tkm 0! roUtkia of 
tonrd the r^t ead definite UmiUtkm of left Utcni 
of V*d. There vu m&dced tcodemeM over the 
ri^t hterel proce* of the fint cervical. He carried hl» 
had ^ghUy tIUcd to the kft The diln waj rotated 
the kft TTtt right ilujalder was lower than tie 
left RqrtSad therapy was ftven for a weeks at Banies 
Haqjfed Dr F a Ewerhanlt, in to effort to reiai tie 
ntSMikture of the neck aod back. At Baraa Bospltal, 
May 16, J9M, joat 15 cooatis after the original inimy. 
rednedon w tie nedr was attempted, a modlficad^ ol 
TstVo V>altoQ techniques bdrtg oted. X tar cxatnioauoo 
S fan later showed no apf>rKiabl« chann m the postikto 
of the vertehae. May »6 1931. under deep ette anes- 
thesia, WaUen naneSTtx gave dbdact click at mdocldog 
and iendn tSek at tooment of conettion and seatiog bnzte 
cf the articolar procesa. Thla was audible to the entire 
a ac H ence. There was fuQ range of moiioci in all direciknos. 
A plaster coitaM was applied- 
Ca** 39 A. R. a ymr old girl, referred by Dr O C 
Bsssec. Aboat 3 tootAs pdiu to observatkin patient 
avakeaed with pain in head and neck and ioabuty to 
move her head. The hbtory rereaied a fall the jwwwl 
fog day while she was pUyiog in the school yard. She bad 
keen and bettid by aotne eieven physicians and crUi 
hts. Dia^xws haad been made of inlaetfle paraiyata. 
dseumati^ tactnre d neck. One doctor urgea ranorat 
of tandh becanse of tosie wry neck. A oiitist, after d 
‘adbatmotu stated that htf oed: waa well, all she 
ceased wu the wfU to use h. He urged diadpilnary cocas- 
nres to the extent of coraoad pcmtifanaat to cocnpri hex to 
eterdie her neck KQScuUtsre. Or J Eaeheahreooer dtag 
BMcd the cm adltioa at diaiocatirm of the cede, but the 
X-«y report wu ‘'negative for ftacttiie and the patient 
puaed out of hi* contad. As a matter of lact, the anlero- 
poatfriof view throuA the mouth wu dheanted because 
St wu poor so the myUcwnept of the first cervical wu 
Bfltet Examination showed typical rotation <rf the 
cma toward the ri^ with rri«rVM tilling of the head to 
meldt no rotitira toward the left beyond the midhne 
cS posterior {^tatyngeal wall showed rotatkm of 
the left tiie til the first antenody X ray films made at 
Uthoaa HoapUal by Dr E. W Spladg revealed levert 
rotary daijcatloo of the first cervical vertebra. Tho left 
tnaas of the first had dropped down tn front o( the 
thesecood. Jane 14, 193* under ether uuathesU, 
f'rawioti by Walton maoetiver permitted full range of 
to cither side. Palpation of posterior pharynx 
TtE^ redactioa confirmed by X-ray ftTaTn.lnsrtoa alter 
*PPBc*^Gf alaatercuiiut. ju^fi 193* patienf had fuQ 
w mcKloo, A pluter doll coDar was applied and 
lor pother 3 weeks. She wu (iwn ghm a IWaas 
««sr and aSowtd to go home, in another town. Sie ro- 
bitoca 10 weeks aftar traction wkh a redhdooation, whicb 
stPhi redoced under altioua oidde gas-oiygcQ arues- 
by the Wiltoo technique. Sla wu aUoii^ to come 
.ti r uu*sthcMa and wu seated on a chair for the 
•Wucatieo of the pUater ctrfru*. Flection has retaabsed 
P'tfect, 4 nsoftths Mn« second replac TO eot. 

40. if P., man of t 6 referred by Pr It A- 
7^*“ Carthage, Mbsoori. with diagaosb of dtsloca 
The nhtoiy wu that r» months prrvjously 
wpahro t had aafiered a lame mtiKdc lo hit cheat after 
“tryto a heavy load. He went to a CEiltist in a aonthem 
•“^totreatmeEit. TlM^dartar^hadbimliecmhiabaii:. 
tax ha rmncles, and then vk^Uy rotated the patkata 



Fig 8 Plaster colrau u app&ed in Case so. Tlds pk 
tore antwees taany o! the obkctkras to pki:tn lot imicoo> 
biSsatioo after reowtioo cd dhkeated okka. The patfest 
b obviocily comfortable and acahulatory CooipatiiOQ 
srith Firmre i shmn that the hu been able to cstt tad 
that fall comctVm has bees maintained with bead tad 
neck in xsoderate cnenskm. 


bead and neck, first to one side and then the other UDtd a 
definite chek wu beard in each mattetrrer The patient 
got ofi the table with a stiff neck that increased in r^idity 
during the nest days and sredu. He hu had variabte diS' 
comfort and findted motlac ever since. Examination 
revealed the head carried auterioT to xtorcoal position with 
strained position of chin. Kotatioa wu practically nil to 
other al^ The head wu tilted ihghtly toward the left 
sod (he chin wu rotated alightiy toward the right. The 
body oC the first cervical vertobra sru palpable in the pos- 
teciw pharynx arid wu marfce^ dtaphkced forward. Grip 
of rkbt band sru impaired, Tiurtfie sense in right hand 
ww below par X ray films by Dr F TV &Jiiidg at 
Lalbermn Eto^tal showed coosplcte forward mdocatloD 
ot the body of the first cervkal rertclw*, which cartksd 
with it the oedput. Both articular procesKS had slipped 
forward anti! the pedicles of the first ccrvfcal were retting 
00 the anterior margin of the body of the aecood, Urot 
allowiag the body of theatlu to lie in front ol the body of 
the axis (FTga s, 6 7) June xS, ipjt joxt 12 months liftert 
the original dr^dacenttn^padent wu gfren nftroaa ozide 
gu eltttr anesthesia by Dr E, P Meifter*, tad reduction 
wu attempted hy the Taylor tractioB method The body 
ot the first cervical veitehra appeared to be in rwnidd poal- 
tton la the posterior pharynx a^ roution of the neck wu 
good. A phutcT oilOLSS sru applied X-ray examlnatira 
s days later showed lh« dislooidoa to exist u oHginally 
Thh probably wu a redhiocatiofi daring appliotUoa of t& 
cut. Jaly J Walton technlqoc wu used 00 one side 
and t&c the other to maneover the procenes bade onto 
tbeirCacsts- Taj^ traetkm wu then applied to bring tbi 
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D«t^ Into fafpcTiUtMloti, tn wUcli purtloa h vu Wid, 
under «hQ* ilv pkilrr rulrui wm ipphnl 

\ ttj (Ktck^ tke emU tbe Mine ibn«rd cotrrplrtc 
npodtloi C3nWI tnd \-nr cnntulloa i6 «rtks kflrr 
rednctiMi thov mmjJ tunhioo. Krw dofl coOir km 
pptW. 
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i Kalutk, IL U lltBormilioa ot the cerrics] artoe 
e«pectolly lh« ao-cilled EEcpto-Fel lyr elf uCM 
treh. f orthep Chlr^ 1931, nto, 4to- 
n Lakokcwtvt JjrroiXLL. DUocatka to the ceerka] 
mtebr* ttpert of tUrty cmci. J \*l M- Am 
19^ irir 86, 

!». UacEotkox V*Pirw P Fractnw and iSiioeadi* 
totheM^ CwtdkaU Aj*-J I 9J< JaJy 
13 Uoo«x. Ssmicno. Tnomitk fractsm to the 
vrrtebn] ctomos. J MbaooH M. Am igij, 
Noen uh ei 

14. Senmm, \ Tnam* *ad the rertehnl ctoaru 
lot. Ab*f Surf I9J1 Ut *6S-*T0- 
tj. Scuinca. C. L. The Treataeot to Fnetorc*. loth 
ed. pp itjp-ii^a. Ptifletfctphk 6 Scoaden 
A Co igt? 

6 . Snua, Q. \S Fractare cBaJocadoe* to the krwtr 
renical fplDe. Calif &l\c*t,}Ird tQji mfr 
No s 

17 TincM, A. S. Fraggre-dhlegtloa ol the oect a 
method to trentmeot. Aith. Nearto t ParcUat,, 
914, ifl, 6tj-639 Fr»ctTirB-di»loc*tkM to the 
axTicaJ*pf»e Ann. Sati i9*9,sc, jji 
|8 tXjaTDM O L. A aew nettod to dutocadoa 

to eg re ka j eenri aa e } KeW A Mest Db 1803. 
ax, tep^it Fonhe' otoervattoca on cmlcal w 
botlon and hj le da c i lcc. Boatoe U S J 
1903.0^ to! 417 



TOft'NB OJJtHUES OF THE SPINAL CORD AND ITS ROOTS 


783 


INJURIES OF THE SPINAL CORD AND ITS ROOTS FOLLOWING 
DISLOCATION OF THE CERATCAL SPINE 

E. B TOV.*NE, if D, SLan Fbawosco Calwoixia 
Fnxs ^ DvpwAswnt d Scrtcrr Suaiord Ukirmhy Sckooi. Su Frucbco 


D islocations of the cemad \ertebrtt 

ahniys dama^ the structures of the spine 
hcq\icstly injure the roots of the spinaJ 
cord, and scanetimei laoerste the cord itself The 
{fiskcstion IS mv'anably associated with rupture 
ol the intm-ertebml di«; and of the articular liga 
roents, and frequently with fracture of the art^ 
far processes and cmhlng of the antenor poruona 
of tns \*crtebral bodies. The direct result of these 
dunga if the dislocation u not reduced, la a ccr 
tain acnount of dcfonnity and limitation of mo- 
tiCRL The injuries to the nerve root* are more 
lenous. The roots may be bnuaed or CAcn coni' 
pressed between the dislocated bones with re 
soltmg pain and paralysis. As dislocations are 
roost common in the lower cervical spine the 
paralyses of certam muscles of the upper eitrenu 
ties ere disabling Unlets the dislocation is re 
doced, the paralyses may be permanent and e%‘en 
when norraeJ aaatooucftl relations are promptly 
restored, mjnmnm recovery may not be attained 
for many months. Laceration of the spinal cord 
results m permanent interrupUoa of the involved 
fibers, because being upper neurons, they cannot 
r^enerate. But, In addition to tht anatomical 
lesKKi, there Is a further blocking of impulses due 
to erdema and hemorrhage m tne tissues of the 
cord. Id an early ca*e of partiaJ or even com 
plcte motor and sensory paratysi* it U irapossi 
hie to know bow much of the paralysis is perma 
because it is due to laceration or how much 
wiU dear up when the hrmorrhage and ordema 
have disappartd Holmia inade chnical and ncc 
rop^ studies on 50 case* of gunshot wound of the 
cord, and sard The progjiosis durmg the first 2 
weeks in any one case is extremely difficult, and 
it must be admitted that there is no one sign or 
symptom from which we can draw reliable con 
on the seventy of the leaion or from 
we can say when there is complete motor 
SM sensory poralvsis, whether the c^ is com 
L ^ J^ot. It must be remembered 

tint though neither the cells nor the fibers of the 
*ptnal cord do regenerate very considerable im 
provement raa\ occur as at least part of the eariy 
*)'niptoais arc due to ccdcraa circulatory disturb- 
^ to incomplete damage The slructural 
i» consequently not alwa\-s parallel to the 
fDnctwnalloas. 


Suigeoas are agreed that operative interference 
caJi do nothing for the fibers which arc actuallv 
lacerated but they disagree about treatment of 
the ph^-sological interruption. Some bebevc that 
immediate laimncctomv should be done Tbe^' 
see definite indication for surgery m the expen 
mental work of Allen, and justification m their 
dimcal result*. AJIen produced supposedJv aimi' 
lar iDjunc* to the spinal cords 01 animals, and 
claimed that those animal* in which the dura wa* 
opened within a few hours made better rccovenea 
tJ^ those in which the dura was left intact 
Coleman modified the indications for early opera 
tlon to include only those case* of complete or 
sevTre partial interruption of motor and sensory 
impulses in which *pmal pnneture and corapnes- 
ajon of the jugular van* (Qiwckcastedt a test) 
demonstrated enough swelling of the cord to 
cause a block in the orcuittion of the cerebro> 
spmal fiind He said that these cases should 
have Uie pressure relieved to conserve such fibers 
as escape desiructioD b\ the on^inal iniun, 

If Allens findings are reliable this is a logical 
method of selecting cares for operation, and it has 
been adopted by those who bebeve m surgical 
mterfercnce 

On the other hand many surgeons, and espc 
ciaily' those of large expenence m railroad and 
mine mjuncs, bcbrvx that laminectomy is rarely 
if ever indicated in there ca*es. Before the opera 
tion was frequently performed the\ saw m 
stances of partial or complete reco\*cry from pa 
ralyais m the course of a few weeks coaserv a 
U\T treatment They deduced that there changes 
were doe to absorption of oedema and haemor 
rhage and patholomcal studies like those of 
HcArnes confirmed mis view On the basis of 
clinical cxpcnctice they refused to accept Allen s 
conclusions recogmang the many chance* for 
error in such eipenmenU. They could see no dif 
fcrence m the results m comparable outf a treated 
surgKadh or conserATiUvely proN-ided the opera 
tion did no dama^ and they were con\iWcd 
that good results following laminectomy would 
have been the same or better without the opera 
tion Some surgeons ga\x up lammcctom\ espe 
daily m injunc* of the cmncal cord because of 
dttastrou* expenence*. TaUor who has done 
more than ftn\ other to put the treatment of these 
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I I rvtuJ (pnetueoa* rrdactkM d <lhiaaLtMn U 
cmol erubn Cne i 


lunes apnii a aotmd bains itita ibat maii> 
\ejr^ ago he operated in 3 cooiecuUve ctjei on 
ih rLTii to fourth dij after injar% alt the pa 
Dent >sere in food fesend coeditun except for 
]iarj| U-gu when the dura wax dnided, the cord 
fn fund and all pauenu died within 14 boura. 

I he foiloairtf ca»e report! mill amT to Dlua* 
lull -.Tijw aiperti of the Inlorie* to the aploe 
r tt and ord 

i \ \ wncTM M fcan Id, Dfcemher f » 

on rri erred Dr S Ii RtmkHi I n a u w tM triy tllyraa 
totocDub le iK i^ut Dettaiber fo, ikt had mailed ve«k 
ne^ M (be n(ht arm aod In, vtdeh tu e ma e J for aencr«l 
benjT^ > oAimucn ahoaeoa Bmm Seqaanl parmfyak- 
The r^t popaJ aci conuaeted aod cBd oot mha 

ahadrd The nxht dd load aM flexon 0/ the elhow abomed 
about kii/ Doftoal pntr aod the trirepa, the Aexm aod 
tfitnacT* d the vnat and boten, aod the lotnuk Bocade* 
0^ the haod hod 00 ohiataiy modoo lo the rUt l^rr 
gtrr u utr all metnoa at IIk Up aod Loco, aod piaoUr 
fletfc* o( the anile aod toea, »ert carried w*t *tth boot 
oae-toartb ooniial ftnofth, and there waa do ohmtaij 
d o r aJlleaw o of the ankle ani toea Then v«a w cuotor IcM 
00 the Idt ode Pan aod taaperatora aeuatios veea ah- 
aefit 00 the left tm to and huiidliic the ae troth orrvkal 
aqpDtsrt, » hale ha 61 tCTachwaa detected oeTTwhare Tbeir 
w«a 00 aoperbaal aimtheiia om the rUt aide, hot aoMe of 
poattkn oi the Iciea aai dhahiljhed Tbeaa andlofi indl- 
cited an lolorr Q< the n(hc half of the ifdaa] cord tabeat 
the atati cemcal aemnent. There aaa do defomlcy of the 
bed and ordr mooente t^Klefoew oo prcMure orer the 
fifth od imh ernlrmJ apfom ptoc ra aea X-rar ttlitia 
shwd a partial anterior dohntn of filth cml^ aerte 
bn (FV 1} The patient aaa kept at bed mt. with Iltiht 
tnetloo OD tbaaeei. b) tocana of a ’W>re head hameatfar 
3 aerki A Thoenaa cnflar aa then appEed At thb tiiw 



aba derr l pe d cmniiDorik and phJebftJa of tha mpheona 
doa, ao iu4 ahe «u bet out u hod aatll the aalk aecL 
The rifbt ana aod haod wen treated irlth beat, toamacr, 
aod paiafre oodoo dwiof Wr atir b Uatital Cb w 
abth dif after the bfarr the trierpa aod eneeaen (f the 
wrbt and efle ai en of tM aoUe awved iticht tehsetaiT 
aaMbcL, tod Dm U ffaeat lerel of anecoy loaa vta tcceod 
doaal aefreest. Oe the flfteath da^ afl moade rreepa of 
Um fcunr eetrmlnr had ahoeat ooa>hao aotneJ 
po<av^ aod tha opper keel cf aocathcak was at tmh doe- 
aal Sm brsao 1 aralk in the ilxtb vetl. Ubeo the wu 
HUmiMwt fnas tha hoapftal, b the foortefl^th week, aha 
wea wa&iof alih a ilbhUj ipaitJi. giil, coane laodQoa 
coold be curVd not with the dfht hand the A|ht kaee 
jerk aod ■nlte jerk wm iacre aa ed, aod plantar atiaxda' 
Um fare a tkna] ranmae (X the r1^ p^aadtempen' 
tare aeoaatxia were dhalnlahed be)^ tenth dorad 00 the 
IcfS and tha rifht popO miialoed MoallcT than the kft S 
rear alter the aebdent (ha reported that aha did all d hs 
Luua eeork. that (he roold w^ aereral mJlea withoqt b 
tnae, and that ihe wrote tad did fine needlework with her 
li^t hand, which wu ftili knprovlac. 

In view of the freqaewy with which the \ riT 
mmiiiitioo thowa a complete dolocatkiD in pa 
Uenta who hAtT 00 algiis Injury to the cord it 
molt be UNumed that the diiiocatlcn wu modi 
more marted and that partiai ipontaocota redoc 
two occurred. The patient ■ p i ogr ea a mider cen- 
aenitive treatment ihowed de^y that oolv a 
amall portion of the motor and aenaory I(»i wu 
doc to actoal laceratioii, and therefore penm 
nenl. Of the retoalncler. that due to adtma tod 
h*inorfhaje deared up In i m(3nthi, hut recci\‘CTy 
from the root Injunea wu \-ery »l(3w and had not 

reached 1 la nuud muni a year after the tcddtnL It 
u pooible that recovery of the rooti wtmild haw 
be« more rapid arwi complete If the partia] db- 
location hid hero reduced. 
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Fit i, Bkiocatioo of fifth cerviad rertcfarm, 10 *Tck» 
titer reductkiZL Cue 3 


Cab I, A mam, jc ym> old.wu teax Junuiy 7 ifljt 
Be wu iaived io kq aatocooUle trddcQt Deceinber 16 
tod vu tdfnHted to bocdul December tt Ute 
\ nr fibs ibowed «ti tstoiot dlt^xatkm of fifth cen'ieil 
•titebn CFlf ») From Decembei tt to Jumtry coo 
tUat tftCQOo beta appIM to the head wfchouc resolu 
Uthovn by farther X-ni^oEUnisAtiofi. He csspiAioed of 
tererc wJa In the right crm. There had been a cnmokte 
t<aal7Bi <i the rig^t arm tfid leg. aad a partial paru^ 
of the kft arm, bot by Janoaiy 7 aotne koprorement had 
pitct and the aeurokiglcal fi&dia** were almoat at 
ytb^ ** la Caae t Oa the ri^t there wu a Homer*a mi- 
wnne, a “lowwarm type ^ paralTaia, and very toarked 
^*>tic weakocB irf the wwcr extresiity with Wnaaed 
and poaftfvw Babtnakt On the left akte there wu 
q fcfrahe d pahs aod tennwrature amaatioc in the hirohar 
w uctkl dbtHbution. JaDoaiy 0, the dklocatlon wu re~ 
daerf and the entire apuie was Itmnobffiaed In a pUster 
ramkig. The pab In the nght arm atopped at once and 
md not retar He »u ambnlatOTy Iroro the fourth week 
redo«k». The plaater wu repiaxed by 1 Tbomu 
lolbt tenth week. In 5 wecka the aningth of the 
!!?l dtreiBlty wu bttk bekm tvormal, aod the ndp 
w the r^t hard wu about ooe-tWrd of ocimal In May, 
i fiwaha after redtjctloa, the right lower extremity haa 
JWi^power thooghnyranddal tract aigns were atm prc*- 
j ^ S^p of the right band wu thr« fcurtha ootinai 
V Ei^tmoothaafter Injury bcreported 

U^hehad discarded tbe collar and retun^ to manuaJ 
fwe 3 ahowa the anatomical condirionof ibeapme 


^hthucase the diilocatroa rras not reduced b\ 
traction but wm easiK reduced b> T&y 
tneihod- The root pains ctaised as soon as 
tTOQcliOQ yras accomplaijed. As in the first c&» 
ereuts proved that raosl of the paralj'sw was due 
UcCTtUoo but to httmorriiagc and ccdenm 
« the Cord and to mjurv of nerve roots. If a 



Fig. 4- Diaiocatioa of fifth cerrfcaJ vertebra, before 
rcdodion. Case 5. 


Unfiincctonij had been done on this patient, jt 
itughi have resulted in as good a recovery from 
the cord mjujv but without reduction of tbe dis- 
located bones, there would certainly have been a 
leo ttUafactory return of function m the involved 
upper otrenuty and the permanent loss due to 
root inpiry would probably have been diaablmg 

DUONOSIS 

The injury to the spine may be suspected from 
the bisu^ of the extent the position of the 
bead, the patient s disinclination to moN*e tbe 
neck because of pain and the tenderness on pal 
paiioD but iatcral V ray films ail oeceasary 
information without nak to tbe patient. The 
neurological eiamination pictures accurately the 
extent of interruption of motor and sensory' im 
pidses but a total functional interruptioa does 
not necessarily mean a transscction 01 the cord 
and a complete anatormcal interruption cannot be 
diagnosed for several week*. 

TREATMENT 

Tb«*e cases have been treated with a few 
modifications, by the method described by Tay 
lor To prev-ent further injury the patient should 
be hajwiled with great care wkile being moved he 
sbouid be put on a fiat hard bed mtbout flexing 
the neck and the bead should be temporarily im 
mobilised with sand hags or with bght tracUom 
Lateral \ ray films are made without movTng tbe 
patient, who remains upon his back on the bed or 
stretcher The reduction is then done Taylor 
said, a proper fracture table (e.g Hawlej'^s) 
must be available a good ortbopoiic assomte 
must be present and a good portable \ ra\ 
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Fix 5 TTk pUfter drtMU Dotted tiiM tndieuet krrd 
o(vip«)aat Kot tb(<k c^dexIaa9{Mdu’^irdpn»> 
tore oi pluttr i» maarfiKt. tad oc tlpu t, tad (fevovtid 
preMtm on tliouldm Ctte s 

mtchme tod mutt be rcad> (o uJu 

and dev-dop platet to verUv tbe reductfcro, 

TTjc pillftit li placed npoo a Hawlrv table A 
Sam harnew is applied to tbe patient i hwid 
with attached ropes tied aroand the operator'i 
waist §0 that be can control the patient t bead 
and neck with ha hand« while afpljing tracUoo 
with Im bod\ General anntbeiia is unneew- 
larv and mad'iaable The operator pulls gniU> 
igalnv couniertractlon, in the line of the err 
iTcal spine pr ximal to the dalocation antfl the 
muscles of the neck ore rclaied le then changes 
the line of pull so that the bead drops backwaitl. 
meantime manipulatmg the region of the dlaloca 
tion with both hands. There is osuallv a map 
when the hones go into place wlbch may be Idt W 
both the patient and the operator Wth the neca. 
in as complete atension as is comfortable for the 
patient, an \-ra\ film is taken and developed If 
the reductxiD Is satafactonr the assodate applka 
a plaster dressing to the bead and to the entire 
spsne, while the operator maintains the podticFn 
with gentle tracboa The plaster shouU press 



FI( 6. DUoratkA of fifth cerricsl ertetn. i 
after ndoolocL Caw y. 


upward against the ocoput tod nuuuGble, and 
dowDsrard agalmt the ihoulden. The patient 
ma\ be amb^tcay u soon as the plaster b dry 
or seben r tco vqy from pajal^ib allowv Tayltf 
replaces the plasta dressing after 3 or 4 aeeb 
with a rpinaJ brace with jarv-mast and c up ped 
arrangement to bold up the chin and ocdfait^ but 
I bare kept the plaster on for a or 3 months and 
then appbed a Tnccoas collar to be worn for 6 or 
8 montla. For so-eral weeks after redoctioo, 
occBskmaJ lateral \>fa> films ihcrald be taken to 
be auie that there has been no recnrreoce of the 
dislocatioii. 

Tboe padenta should not be transported far 
iber than to the nearest hospital eem thoogh 
Taj-for’s three es«itials — a Hawiet table, an 
octnopedic associate, and a portable ’V-raT ma 
chine-— may not there be a\‘allablc The \-ray 
problem maj be soiled by doing the redaction In 
the "V ray room in fact, il the local doctor t office 
b ecnnpped with an \ ra\ machine, it b better In 
amiili commtinldes, to reduce these dislocatkos 
fn the doctor’s office etpedall} if the nearest 
hospital u at a considerable dbtance \s to the 
appUcstioo of the pUster csst, the gtoenl sjr 
geon, who b usoally In charge of these cases b 
s nffirtun tK skUlful With plasttT but be b greatly 
handicapped if a Hawlej table [a not t\'an abie, 
for wfth^ It, the appliratloo of a plast« fnm 
the pelvis to the bead, without dbturbinp to 
redaction, b most difficult As a Hawle^ 
rarely hero avaiUhle in m> eipericncc I hart 
worked out a modified method <rf apph'mg to 
plaster as described m the following case- 


towtst: injutoes of the spinal cord and its roots 


igotkc, and ornnhom ftiM nKkccM of kit Ann. Ex 
rtnimiUfi ibovtd dicoinatioa td Mimtkm in fifth 
tfld ifcttii cctrlcaJ (fiitributiOT on the Wt, and aboot 50 
pa-«fit rwJoelicBOf thcffrip of tholeft hiad. The roent 
(coccmns (Hf. 4) ibovfd a diiincatiQQ (d fifth cervical 
Tw^ra- September jo the redoctioQ of the diilocatJon 
«» prored to be p«f^ bjr X ray aamination bcftne the 
K^pbcadMt of the plaster whkh was aqaeoplahed with 
asaiteibJe diSculty Iry polling the fmtieat op *0 that the 
boUocb tested on the table and depeodinf upon art or 
deity CTTMcbed aoder ibe pwlieot a body to aiqjport the 
fhonUm. Fthas taken a week later thawed that the di»- 
Vxadn iod rcoirmL October 1 1 the pUitM’ wu re 
Ejoved.and thepatkst was placed face downward with his 
qpper chest and petyis epoD two padded btjxea. ApUster 
dteadsf was tppikd frem the ■intw denrnward to uschide 
the crests cf the Qhnm After thU bad dried, he was turned 
ee bh back tad the tbooldm wm brooj^t over the end cd 
the tabic. I had cootroBed the pontion of the bead during 
thcK procedorea, and I now did t^ redoctioo- fkfy asao- 
cate then amfiied the retsaindcr of the pkster makbg a 
wipe Jurat wuh the body cast. After a week the patient 
wuainbuktoty FigoresahcnntheplaateTditMio^'whkh 
*« wofB for j njcatha without discomfort. OooLskKtal 
X-ray fibns confinned maintenance of the reducUon. \ 
Tbocsw coJlar was worn for 5 rocmtha more Roentgeoo- 
inos tiJeee xi naatba after the second redoetkm show 
that tatteadcal reUttmx twtrmil /tTj 6) \i tO 

t^nwlnjttiy the palm ceased hairwdiat^ on reduction, 
w the arm regains normal motor and sensory (aactkm 
b iboot 6 srttka 

RESULTS 

RedociJoQ was att^rapfed in ail but j of 12 
These 3 were Case j in tehich the post 
^ was, peittap* mistnkenlv considered aaUs- 
itetorv and 2 cases without cord in]ury and with 
and recovenng root tnjunes, seen more than 
^ month* after mjar> with X ray pictures show 
hew bone between the dislocated bodies. Of 
Ihe 0 attempted redactions 6 were complete 
% anatoniKad results aunilar to those pic 
hired In Coses 3 and 3 In the rixth case one of 
®®pictc anunor dislocation of third cervical 
vertebra without injury of the cord, normal ana 
relaUotu wexc restored twice on the da\ 
faijuT) and again 6 weeks Uter but each 
Uie dislocation recurred partially after ap- 
pl^UoQ of the platter dressing The procedure 
m Case 3 bad not been worked out at that 
The functional result was sorpnaingiy sat 
“«cton as the root pams dtsappea^ and mo- 
of the neck were painless and onl) modcr 
raincted. In this case the result would not 
been *0 good if the dislocauon had been 
in\til\ing the root* to the arms. The two 
^^1 Ructions were m old cases, 6 and 15 
after iniun m each the position of the 
w« markedi} improved and both patients 
*Saitied ntmnal posture and motion* of the neck. 


and one eyeotually recovered from root injur\ 
One complete failure to reduce occurred m a case 
of transscction of the cord bj dislocation of the 
fourth cervneal in which gentle traction caused 
marked disturbance of pulse and rci^iration the 
patient died a few hours later 

Three of the la patients died Of these 2 »ur 
vived less than 3 daj's after injur> and autopsy 
showed complete transaection of the cord The 
thud death was not satlsfactonlj explained. The 
^ticnt had mjuT) of the roots but not of the cord 
^e dislocation was reduced 8 da-vs after the acci 
dent. Progress was perfectly satisfactory up to 
the fourth night after reduction when death sud 
denly occuned- The coroner s pbvsinan reported 
that the emneal vertebra were In normal posi 
uon and that the cmncal cord ahorred no eyn 
deocc of trauma be believed that the patient died 
of heart disease. The results a* regards mjur} of 
the cord were 3 deaths, 3 partial recovenea (Cases 
I and 2) and i complete recover) Of the 10 pa 
Uents who showed signs of injurj of the roots 
3 died s made complete recovenes and 3 made 
partial recov'tnes from the root mjunes- 


1 Laminectomy can do no good m cas» of m 
jury of the ceryncal cord reauliing from dialoca 
Pod of the spme and ma> do harm. 

2 Reduction and fixation of the dislocation b\ 
TayHor s method offers the best chance for restora 
Uon of function m the spine the nerve roots, and 
the ^inal cord, m so far aa the uijury to the cord 
IS not due to actual laceration, which is incurable 

3 Transportation of these patienti before 
reduction and fixation is cxtrfsmefy dangerous. I 
have described modificaPons of Taylor » method 
whkh obmte the neccssjtv of a Hawley table a 
portable \ ray machine and on orthopedic asso- 
oalc 40 that proper treatment can be earned out 
in the nearest bo^ital or doctor's office in which 
there i» a stationary X ray machine 


Vtxcx A. R, Surgery of ezperimcnUl ierioa of »pia»l 
cord equivalent to crtah Injury of froctare duioc* 
Uon of tpioal co}.a.ro.n. J Am. M \» iqji lvfl,878 


* CouucAiT C C Determinatkjo of local comprmiDfi 
aa in lodicatkai for lamiaectoray in acale mjtuy of 
tlu ipiiULl cord. J Am.M A». 1935 lxxx\ 1106 

3 Hoimo, CoMvos llieGcnhtoDiMaLectmctoatpiaMi 
iajurie* of warfare Brit. J il., 1915 ii, 769-774, 
5s5-S»t 855-S61 

4- TAVLot, ALrtED S, Fracture-dblocaUoDoftlKDecfc t 
method o< treatment. \rdi. NeoroL 4: P»>xhixt. 
10 X 4 . ifl, 6aj 

5 Idem. Fracture-daiocalioa of tlie cervical ipinc Ann. 
Surg 1939 xc 331 



SURGER\ G\'YECOLOGY AND OBSTETRICS 


FRACTURE OF THE FEMORAL NECK 

Bilateial Hip Spica luMoaruiA-noK ‘ 

\TRNON UriART MD^FACS MofxiAXitrs MrrxEjnTA 

T he I\TiIUDin method for the nurta^ement n The Incidence of dccntNloi o^T^ the mend 
of frah frtetum of the fetoornJ neck whkh region and lower back depend* largely upon the 
1* baaed oo (otUKl anatomkal and physio- of plaiter rafea used and the nurtmg care 

logical pnodple* hai been accepted by the diirlog the period of plaster immobfliallon. 
imbad professkn. Normal allnemcnt aM ac ij Plaater-ofpons hip spies Is etsmtal for 
curate appodtkm of the fractured aurfaces can absolute bunobfiixatloQ of the fractured frag 
uiuall) lx obtained hy the \\liltmaii maolpula menta. 

taoo (tractloQ Internal rotation and abdoetJon) 14. Normal alinement and accurate contact of 
Thu procedure li fa\'orcd m general for the treat fractured surfaces are prereqiiintes. 
ment of fractures of the rterx of the femur with r5 FalJaie of perf^ anatocual reduetkp of 
displacement of fragments. Artlhdal Impaction the fragments and inadequate InunobOizatioD arc 
to produce mtemenetration of broken nifacts Is \-ery llkel> the two moat Important factors among 
ad <aited by Cotton as a supplement to the t^ causes of non-unlocL 
Wh Lman manlpnlatka. The aoductlon method 16 Continuoos, abaoiute, uninterrupted Im- 
hx three peat ad\mtifa over any other method mobOisalloo with the fractured frigroeits In 
compreDouit'e mechinical edectlvenest, single normal almcment and firm contact tavon the 
ntrof and general avaflablllty (^liltman) deeelopcDest of bocy ankm. 

The foUoi^g itAtements review for the 17 Noc-uaket avpik necross of the femoral 
reader man> faj^ and problems encountoed lo bead absorption of femoral neck, traomatic 
the care of fractures of the ivck of the femur arthritis and soft tisue contractures are not 
I Fracture of the oeck of the femur occurs uncom m oc local compliations. 
most frequently lo elderlv people. 18 Traumatic arthritis of the knee Is a fre 

The fracture is ordlnirftv usodated with a quent complication, if daring the manipalitfre 
reLin-ely slight Injury irauctlcn intmial rotation b obtained by apply 

< If there Is dHpLscemgit of the fragments the Inc undue force distal to the knee. The poifticxi 
P>MUon of defonmty of the affected extremity b of mtaml rototkm shcmld be accompdahw mala- 
li uon adduction, and external rotaUCKL W by upward fora applied throogh the operator^ 

4 The patient may have rxme of the dimfcal btt against the extensor aspect of the greater 
signs of fneture and little or no Immediate trochanter 

tunctional chsahfllty 19. Chronic arthritb may prevent a fractured 

5 Impacted fracture of the neck of the femur hip frean ever becoming us^ul 
IS uncoenmon sa Non-unioo does not necessarO> result in 

6 The danger of life b great, especially In the great functional dbahHity 
\Tr\ aged patmti who at the time of the injury si Open redudloQ srith metal or living bone 
are sufferlag from a cardfovascalar renal dboaae. internal fixation should be Mttempted only br 
7 The mortality rate and iaddence of non- those lurgecns who are thoroogfa^ familiar with 
unkrn IncrttK rapidly after the age of 60 jrara. hip Jofnt amtnmy and skilled in the surgical 
6. The causes of death are usually (t) shock teunique used In open redocticn of fractures, 
resulting from the trauma and pain and (*) hypo- The purpose of tnii report Is to present a type 
static poeumociia. of plaster-ctf pads hip spica which the writer hu 

9. The pain can be enlirdy alleviated bv Im- oaed for several rears. Also the sutbor wishes to 
moblliiatloo of the affected extremity In a emphatije certain obvlom but frequend) neg 
plaster-of paiis hip tpica. lected prinaples of ph\'sical tberepy mhi« 

la The conservative manual manipulative ahoold be amUed during the period of immo- 
Whitman-Cottoo method of reduction h faroied bflixatiocu The bllatcTal hip spam (see photo- 
in geoeiaL gnph) offers the following advnotira 

ir The plaster hip ipK* which U applied i The plaster cast doe* not brei at the le%el 
should penult the sitting posiUoo which aids in of the affected hip The cost may be sef\’iccnble 
the pttvenPoo of hjpofladu pneumorua. for *e%TTal months. 

FnM tW n*TtM (OUa) ditc, Dra fUn rwt 
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3 The nursmg care is 8impU£ed The patieot 
be turned without discomfort by one 
aoBtaot, and, if necettary may be transported 
with ease. 

t Patient may aasume ntUng position which 
ana in preventkm of hypostatic pneumonia- The 
cast doa not extend above the crests of the pelvis. 
A cast which encloses the abdomen and lower 
Ihoradc region precludes the aittmg positioo- 

4- The lacral region and lower back can re- 
ceive the proper nursing care and the dangers of 
decubitus are lessened 

5 There Is absolute immobiliiation of the 

vu and affected hip 

6 The mtegntj of the neuromuscular and 
articular mediMusms of the ankle and foot of the 
affected extremity and the knee foot, and ankle 
orf the unaffected extrcmitj is easily maintained 

Inactivity and disuse of the soft tissues should 
Dot be permitted during the sev'eral months of 
unniobfliiatlon. The surgeon ahould instruct the 
patient to contract actively all muscle groups of 
flower extrcmitie* and the abdominal muscles. 
Tw muscle groups of the upper extremities may 
be kept active by occupational therap> 


pi. 


Fic t BQitenlhlpfplcsb4valved,»bcFwiiigtherebitIon 
of tbepUato aou ban to the an tenor tied poaterior helvt*. 

Muscle group may be actively contracted with 
or without loint moboos. The muscle group 
controlling tne immoblh^ hips and knee should 
be actively contracted frequently each day with 
out pmt movementa The muscle groups con- 
trolling the ankles, feet, and knee which are not 
immobilized by the cast should be active!) con 
tracted with full ranges of joint motions. Time 
and patience are essential on the p»art of the sur 
geon whfle Instructing the piabent and attending 
nurse until be is certam that the patient can 
voluntanl) actively contract and mobillie the 
muscle groups and articulations mentioned. 
Active muscle contractions with or without jomt 
mov'ements is a form of physical therapy which 
will help to mainUdn m n.yle tone and the In 
tegnty of the neuromuscular arculatory and 
ar^cular mechanisms. It aids m the prevention 
of contractures and loss of muscle tone and power 
factors which have a defimte relabon to the final 
functional result 
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FRACTURES IN THE LOI\'ER ONE THIRD OF BOTH 
BONES OF THE FOREARAI IN CHHDREN 

MAKlPULATm: Reductiov^ 

D\.V1EL H UmCTlLAL, ILD Ci, C»tCAOO 

AtMbi«0nkapr^^VTT«,CaACan(7udUKMXir*HMT*lk.AMar«l h Onb(V«C tev«> 
Umkipix fc^cci 


F RACTCRES lo the Iowct ooe-third of both 
booc* of the forearm m chfldren coMiitute a 
dlmcaJ cDtitj « drtnite a* Colfa or Pott* 
fnctorc. Thu fracture ii a rtther cotnmoo OQC in 
children between 5 and 13 jran of age. 

In an anal}-iU of 133 fractcrra treated recentlj 
bjthewnter it wa» found that u (17 9 per cent) 
were fracture* 0/ both bone* of the forearm 18 
(14 6 per cent) of the total being In children, the 4 
remaraing caie* (j 3 per cent) w the total being In 
adulu Coolies fracture* were r»t indixkd. Of 
the ; 2 fracture* of the forearm r4 (63 6 per cent) 
aere in the lower one third In chQdren. The 4 
ilbcn (tJ I per cant) 0/ the fmrture* of both 
b. D« of the toraarm In children were In tlie mid- 
dle one thud. Bi^ey In a aerie* of 200 
found that when both bone* were fractured 90 
per cent aere in the |(7wer tin>thirdi. hUOTuaon 
aJio n led that the aost frequent ilte d fnc 
ture of the forearm waa in the lower third 
Gro*«mtn ran u rted 300 caae* of fracture* of the 
forearm in children ruiging from 6 week* to 13 
year* of age Keen anaK'nng 38 627 fracture*, 
reported 5 t per cent in both oooe* oi the foee* 
arm. Of 44 cases of fracture* of both bone* 
ofthefjrearm Eliason states that374 werelnthe 
lower one third. 

A »tud} of the literature tod standard text 
books 00 fracture*, with few exception*, disckne* 
no exact technique for rednetloo of fracture* of 
both bone* of the forearm In the lower one-third 
Ujoallv such fracture* are di*cu**cd under general 
trentroent of fracture* of both bone* of the fore- 
arm without reference to an) Biecial procedure 
The treatment of ihn tiTw of fracture b as dlf 
ferent from that of fracture* higher up In both 
bone* of the foreairu a* U the treatment of frac 
tuie of the neck of the femur from that of a frac 
ture in the lower one third of that bnm- 
The puipcae of thi* paper b to proent a defi 
nlte roanipulalhT technique u»ed in thb terle* of 
fractures in the lower one third of both brae* of 
the forearm. By thi* method the writer wa* able 
to reduce both booes, obtaining normal contour 
and function in all of the <nw- 
Tbe mecJb2insm c oo coned in the etiolop of 
thb fracture b u*ualh the *ame a* that whidi In 


an adult produce* a Colie* fracture namelr afsQ 
on the outstretched hand. IVhether such a fall 
wfD cause a dbpfacmcnt of the dbui epfphysb 
of the radJu* or wlU produce a fracture of ooe or 
both hoDC* depend* upon the force of the Injory 
and the iodlnatloo of the wrliL 

Skfllen reported too cases of fracture of the 
radio* and uW and found that 13 per cent of 
them w^re in the lower one-thhd and that the 
mechanism was gravit} with momeotum. 

A brief reyiew of the aaalffmy bdp* to explain 
the mtchanlnn of the force* iavohed In the 
etioloc aa well a* the forces and prfncfpJcs in 
^'olvedlo the treatment to be described 

The eplph>aes of the radius and ulna unite 
about ta twentieth jetx TV disul radio-ulnar 
joint his a trochokwotarj rooticTL The dbtal 
radlcKiliiar and the radkeaml joints are himlr 
bound together b> a capsoie (Fig i) which & 
tubdiydded into foor poitko*. The fo/eref rodi*- 
car^f HgtmenJ ertena from the Up of the atjioid 
proc t ia of the radius to the base oi the tobeimt) 
of the naydcular bone. The wndial vfucor/vl 
hevmrml cxteDd* from the Mylofd procen of the 
olna to the triquetrum with some 5ncn extending 
10 the pfiBorm bone. The voiar rtdiocarpil /ige 
wtfwt exieuds from the y-olar margm of tV di^ 
end of the radio* and the base of the stykfd 
pcoc e* of the olna, obliqDciy dntA]l> and scdl- 
aDj to the y-olar noD-articular lurfacc* of the 
pro xima l row of carpaJi. The fibers from the ohu 
run oWiqtiel) latcrallj The deep fiben are 
dosel) adherent to the volar border of the articu- 
lar disc of the data] radio-alnar articulation. The 
darMf raditcarpal ItKmtal extend* from the dor 
sal margin of the distal end of the radha in an 
oblique directioa datally and medbllr to the 
dona] noo-onkular area* 00 the proimaJ row 
of the carpal bones. 

The Intcroaseu* membrane of the forearm U a 
•troog fibrous band which itretcfacs across the 
interval between the radlta and ulna. Tharaem 
braoe and the distal radio-ulnar Inmcnt (Fig s) 
assist In the rcductioQ of the fractures to be 
descri b ed. 

The prooator quadrato* muscle (Fig d on the 
volar soiface of the forearm near the wrbt takes 



LE\TNTHAL FRACTURES IN LOWER THIRD OF BOTH BONES OF FOREARM 791 




Fig X llie llguneaU nbotit the wtUl 


it* ofi^ in the lower one fourth of the volar tur 
face 0? the ulna proumal to Its neck- The fibers 
ptifl lekrally and dutcUy to be Inaertcd into the 
'■oUr turface of the lower one fourth of the 
ndiiB. Anterior to the pronator quadratu* he 
the radial and ulnar artcrla and nerves, the deep 
vti^ and the flexor tendons. In a fracture of the 
lower one third of both bones of the forearm, 

S tion stretches the pronator quadratus, 
; the distal radial fragment ulnarwurd and 
4ng the overriding as well as the displace 
in»L Supination also stretches the pronator 
radii teres, pulhng the proxunal radial fragment 
that IS wlarwaxd or mto pronatioo 
On exaninctwH one finds a silver fork defonn- 
itj With radial de\Tation of the (Fig 4) In 



n« 3 nie proettor quidniUii nnack Note the 
obUqtutj o( the fiom sod tbdr attachmeoU. In fractum 
of the k)wer one third of both booes of the forearm, topina 
tkiD ttrttebes the morie polling the distal eiMi of the 
ndkl fragment olnanvaid 

addition to this defomiit> which resembles that 
of a CoUes fracture there is also ulnar angulation. 
Unless the fragments are impacted there is pre 
ternatural moWity and crepitus. Usually both 
distal fragments are posteriorly displac^ and 
overriding In fractures in the lower end of the 
radius the hand can be greatly fajperextended 
(Maisonneuve s symptom) Frequently in the 
very young the fractures in both bones are g r een 
stick Often only the ulnar fracture is greenstick 
while the radial fracture is complete and over 
riding (Fig 5) Outlining the ityloids of the ulna 
and radius, one finds that thev are approximately 
lev’el as compared with normal m which the 
radial stvloid is about one-third of an inch distal 
to the tip of the ulnar styioid There is swelling 
of the wnst, hand, end fingers. Occasionally the 
radius is compounded More rarely both Sones 
perforate the skin The roentgenograms show 
the position of the fragments which are usually 
dentated and frequently commmuted When they 
are Impacted the angulation is antenor the distal 
radial articulation facing posteriorly and dis- 
tally (Fig 6) 
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rif 5 Cam 6 Cotirplrtefv dtipUnd fnctwreo^ tuUu* ud fTTdstkk tractJirco^ tba bIm 
«. lb infatiUcn. B«fort Aod ailer rc^ctloD 



Id duciivuDg the tregtroent of these fractaret, 
EUuon fpetkj of proMlloo and rrductjoQ but 
doa not doenbe an) tpeafic manearer Scud 
der atate* that fractore* of the radios tod ulna 
ihould bt reduced bv atroeg even traetkm the 
booe* bang preas ed Into poetion at the aame 
time, and that the forearm ibookl be itroi^l) 
aupinated and Ilelfncb, admitting that these 
fractures deserve ipeoal mention, recommends 
that they be reduced and died midwa) between 
pronation aird scpinatioo WIlioo ai>d Cochrane 
emphasize that the con%‘eiih of the radial ahaft 
pennJts It to swing across the ulna In prooatJon 
withoot nnpinging and that flattening this 
curve caoses mechanktd interference This 
ataring ocenn oblkqoeiv in the upper one third 
^TjOe It Is an important consldwtion in fractoiei 
in the middle and upper one third, the question 


of syTKistoau due to croasing of the boocs Is not 
pertinent In fractures of the kmer ooe third. 
Synostosis la simple fractures In the lower ooe- 
third must invariabl) be doe to impeoper redoc 
tion keen states that adheskai of the two 

bones to each other ismre. The writer feels that 
compi/i* fnitalm wsta/siar Ikt Kfcesstry ndtti 
ettnt OMd hdpt tP fix Utc ufprr fratmenU Thii 
facOItates the r^oebon oi these frachires 
DaCosta states that "in fractnres of the radhis 

and ulna near the wrist the upper fragmoit of 

the radios Is pronated.'’ It has always been * 
general rule in the treatment of fractures to time 
the lower fragment with the prorimaJ one. Any 
attempt at tupirmtloo after the frapnents have 
been reduced tends to displace the dhtal fra^ 
meats doraaJIy angulsting them anteriorlv Wd- 
ton and Cochrane state that “fracture of both 
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bows IS QW oi the most difficult of all fractures ptting salisfactorj reduction of these fractures 
to treat, and open reduction is more frequcntl> is by open reduction. Grossman does not de 
resorted to than m the case of man> other frac scrflw t>’pe of manipulation which he employ* 
hires, but dosed methods should be given a fair but states that the cast extends from the elbow 
tnaL" to the metacarpophalangeal jomU. In fractures 

Santv urges early, almost emergency operation ofbothbonesof the forearm higher up he includes 
when there is displacement with fracture of both the arm and elbow 

bows, and state* that every hour wasted on Conwtli emploja a procedure amHar to that to 
ooa-suigical measures makes surgical mterven be described, out he applies board splints which 
Uon more difficult. Todd reduced these free do not include the arm, and the band is held mid 



— ana aiia«r mioroaccfac ctoitdi, arOfinj Uw out 

midann to mctacmipophilangeal alining the frmgmcnu, and rrinforehin the cait In the 
»lth tht forcann coinplctcly praiatcd conrettd poiitko. 
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way betnMn procutfoo tad tupinalioa. While 
one ol hu iplinti loduda the elbow it caniMt as 
described unmotrilUe that Joint and prerent n>- 
tatorv effort Qajton prefers tnid-pronation 
■Itbott^ occaatonafiv supination b found more 
farorahle. Mabonoet recoimner>ds external ma 
DeuTCTS, or continoous exteniKin with immobOlta 
rinn, the forearm bemg in complete snpination. 
In his opinion if reduction cannot be obtained In 
this opeition becomcs pfccMaiy Jop- 

■OQ advises firrog the forearm oa a fulcrum su^ 
as a trlai^fnlar block. Shlplev dtscusKs open 
redaction <5 fractorci of the forearm, immohfUi 
Ing them with the hand In sharp flexion. Diacuss- 
this paper CampbeU states that “manual 
action can be obtained in a large percentage of 
r-««^ b) treating both bones as one and angatat 
log It Is Impossible to redoce one bone at a time 
as the otbCT will become displaced again. 


Ranrev also emphasucs nxunofaffnatloa miduav 
between pronatlon and suplnatioc. Boehler re 
duces theM fractures b} traction and fixed conn 
tertraction In prooatioo applying a cast without 
padding from the axilla to the fingers. 

The rrditeiitn should be accomplished as soon 
as pooible after the acddenL The atucsthedc of 
choice for luigwal relaxabon In the fluoroacops. 
room b ether Tbe fact that serersl days have 
elapaed since the aeddent, and the flit that 
sereral prev-was attempts have been nude 
ibould not deter the sur g eon from attempting 
thb maneuver In s of the writer s cases, is and 
17 davw had elapsed rince the occnrreoce of the 
fractoTcs, but bv the method to be d escribed the 
fragments were apposed and ajtafactory resolts 
were obtained. Tne reduction should be accom- 
plished In a lighted room oa the finoroscopic table 
the operator wenriog colored gUacs to facDitate 
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Ff»ctore May »? 1931 Redoctd lajTic day 



Fig 13 Cu« Q. Fracture January 9, 103 » Redocad x day^ a/ltr Injury 


View of the fragments when the fiuoroscop)© 
“ Qsed. There are two advantages in working in 
the lighted room namdy mimmia ng the ex 
P°*®a of the operator to the roentgen ravB, and 
•^udly penrutting hirn to see exactly what he 
d doing, thos avoidme mmecessaiy trauma to 
the parts being marupi^teti 
To describe the Ucknique of the manipulation 
^ cr\Tmding fracture of both bones of the left 
loreann will be chosen as an example. The *ur 
^n stands at the left side of the table. The pa 
^t he* 00 the extreme right side of the table so 
It n not neceasarj to move him when a 
^^fwcoplc view IS desired The elbow of the 
w flexed at right ang ea and an assistant 
the arm of the patient with his hands. 


During Iks eniire manipultUion Ike fortarvi oj ihs 
fuUteni tj Aeid in c^mpl^ pronathn The operator 
places his lelt thumb on the dorsum of the distal 
radial fragment, his fingers grasping the patient's 
hand over the thenar eminence with n\i right 
hand be grasps the forearm over the d^tal end of 
the proximal radial fragment, the thumh of this 
hand resting upon hin own left thumb Maintain- 
ing pressure with both thumbs on the distal frag 
ment the operator gently nngulales the frag 
meots increasing the deformity, and at the tame 
time exerting ft dwtal push and some Iratlion 
(Fig jAl 

The surgeon must constantly bear m mind the 
possibilitv pf injuring the important structure* 
King ftntenoT to iW ftngulntrri Iragments The 
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pictectwa of these fftructurea by the pronator 
•radratm u of coDaiderable value Ajiother 
»ct> factor ii afforded by working m the lighted 
flttOTDSCopic room bo that the condition of the soft 
fe coniianti) cvidcnL The distal push b> 
the thonibe u maintaiDed the traction in the 
•oogitudinal aids Is increased and the on^laiion 
a gradually decrased as the fragments skid into 
^pposltioix. The hand wiist, and distal frag 
menu are straightened and gradually palmni 
flexed with moderate ulnar de\^tion uie thumb* 
maintammg their pressure on the distal frag 
mmu (Fig yB) At this tune the room is dark 
and the position of the fragments is checked 
ny the flooroscope. It is usually femnd that the 
pnil on the radiocarpal ligaments and the pro- 
nitor quadratus and the distal portion of the 
mterosseous membrane will have reduced the 
fragments during the manipulation of the 
fracture. Should the manipulation fad on 
the fint attempt it should be tri^ a second and 
» third time if necesaaiy When the reduction la 
^o^plete a circular cast is applied from the 
to the palm with the elbow at a right 
•nd the forearm in complete procnatlon 
1^ 8) >,o stockinette i» used TTe cast i* 

^bed o\-cr a moderate amount of sheet wad 
the operator retaining the fragments while 
“ assistant applies the plaster The imtcr 


recogmas the fact that, banded down through 
the ages there is a dictum condemning circular 
ca*t* particularly m the early treatment of fresh 
fraclurea. Agreeing that the novice or unsized 
must be warned and that even those dpenenced 
in plastcT-of pans technique must be ever watch 
ful of circulatory constnction, I have had no mis- 
fortune that would cause me to deviate from my 
routine application of circular casts in frwh frac 
lure*. Thw retain the reduction with greater 
certainty ore not disarranged and cause less ar 
cumferential pressure than do bandages and ad 
hesive applied os'cr board or metal splints. 

Roent^ograms arc taken os toon as the cast 
It dr> In one case m this senes, in which both 
fractures had been properly reduced check up 
roenl^nograms showed extent radial reduc 
tion but there was angulation of the ulnar frag 
menta. Through a window on the ulnar side 
this was completely corrected without aniestbesia, 
and without disturblog the radial fragments. The 
patient u not dismissed without frequent observa 
tion and competent instruction to house phvsi 
clan and nurse ormrenU if patient is sent home. 

Finger motion li started early ITw cast is 
blvnliTd at the end of lo daja to 3 weeks. Ihe 
position of the fragments is again \*enfied bj 
roentgenograms. In one of the cases of the 
writer s vnes a check up roentgenogram at the 
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1 1( 7 r.i«g 4 \ Roto(fmornm aken ■iter ofUne] ndoctlai. B, KocstfeMcnra Okm ir ds^i Utn et tfas* 

fint *ceii tF7 ta(bo C> Eod rooh. ^ejapokthe tcoMkn eccnsp^iibn} 17 dayi liter ioViTj 


rad oi 10 da>i thoKrd asgultioon ol the £r*g 
mraU- UpoD loquin It fouod thit the p* 
tKQt had ItBen and, «ithout breahliif the cut, 
had an^ulated the fra^TDenti. SatuUcuio rad- 
jijttment wai made and a oew cut appLed. Had 
DO check up roentraagnms been taketi, tha pa 
Uent wonld ha%T ud a poor rerult ^'bea the 
cast IS bivalved heat, pesdre eserdjea, and light 
matage are started. 

In \ouager chUdren, all retentive apparatus Is 
recDD ed at the end ol j to j rrraka In older 
children, a amall porUon of the cast repretenuag 
a pottenor mold of the forearm wrist, and hand 
a reapplied for prol«lion- In all cases, earl\ 
supmatian eurcaci and mobiUatloQ of the wrist 
and fingers are procribed 

Greenstick fractures of both botkt bavT been 
treated br\ the writer aa foUoms Aiuesthe»a b 
usually unneceuniy A felt pad b applied mer 
the angulaUoD A tn;^ arciilar plaster-of paris 
cast b applied from the mid-arm to the me(a 
carpophalangeal creuc uilMeid dutarbing l*e 
fndum Wlien it baa set the dorsum ^ the 
cast a cut trajm-erseK ibont ooe half mcb praxi- 
mal to the site of the ^ctures and the dbtaJ frag 
ments are gentl> swtmg Into pcsltioci as the cast 
Is slowly wedged. The fluoroacopc oc roentgeno- 
gram b used to x-erily the reduction, A few turns 
of plaster-of pans are used to fill in the resoltant 
ellJpac and maintain the reduction fFig 9) 
COXClUStOfl 

I Fracture of both booei of the forearm In 
children with mririding b a definite dlnlcal en- 
tity aiid of rather frwuent occ un Tpce (m & pce 
cent of the writers senes) 


t Wth a few eicepliocii, a definite technique 
of reduction b not described In the llteratarc. 

j Exaa knowledgt of the anatomv and pa 
thologr*^i^ai»B)bJp>^’^ci^ the rtnictures 10- 
s-oived Is eaeotial 

4. A definite manipolatixt reduction to a 
lifted flaoroscoplc room a desofbed. It con- 
sists of pronatlcs with anterior angulation of the 
fragments, and tbumh pressure mih tracdoo, foi- 
]ow«d by gradual albessent and palmar flenon. 

5 with the foTcann b pronatlcn a dhtnlar 
plaster-of-parb cast b apjiih^ from the aallia to 
the metacarpophalangeal crease. 

6 Earii function of the fingeri, wrist, radio- 
ulnar and dhow Jobts b advds^ 
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I BwiarCH rnctms of both bom of tJw fams. 
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t Boanm, Louxz. Trckaik drr Ejuxbeabrad^ 
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6 , buucnr n. L. Fractnret at tbt Haraema, Radaw, 

and Ut**. New \ orL D \mirtm ft Co 0 * 5 -, 

7 GaosaLsy t K aad litoM, iL J Fracltirw of ta* 
wml, etc- Soil Gywc ftOUt iW*- h' j^TT 
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ij. lUoccotET, J NoureiQ Tmlte de Pathokipe South. M J , 1917 tx jpr 
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SPINAL ANAESTHESIA, NERVOUS SATiTEAI SEQUELaE 

A C\SE IN Point 

GEORGE H m'SLOP A.M MJ) New! oat 

S PINAL amestiiata vnth cocaine and its fibrouc acamng of the meninges was noticed 
demativea is commonly used Vanous landemulder describes comparable root, mcnin 
sequel* affecting the central nenous system geaJ and cord reactions m a man dying la days 
ire known, but art inaividuaU> rare. A discussion after operation. 

of them ma} be of interest to the surgeon and Hie fall of blood pressure dunng spinal anies- 
lo the phyndan coaddenng the use 0! spmal aniw theaxa is not clearl> understood Jones states that 
ttouu the drug acts on the spinal roots and not on the 

The technique of spinal anssthesui including spinal cord Cranmer and Henrikson hold that 
the precfluUoia against shock due to the drug fall of blood pressure is due to paralysis of white 
wed is itandudixed. Statistics as to acodenls rami, and a consequent paralysis of splanchnic 
deal dueflj with fatalities from shock, and do not vessel coastnetors. Bower and his coworkers 
pve nrach information about the sequel* affect regard blood pmsurc fall as due pnmanlv to 
lug the central nervous system carduc dilatation which will occur when the 

Jones rtaintflifu that tne diffusion of the aturs- drug reaches the fourth thoradc segment le\'el 
which commonly ascends to the dsterna and state that the rate of fall vanes ^th the rate 
JTtign a and the base of the brain is not deter of ascent of the drug m the spinal canal Per 
nowd by the concentration or the speafic gravity guson and North slate that the rate and degree 
of the solution used. Johnston and Henderson of blood pressure fall de^ds on the number of 
tall tUcQtion to certain individual anatomical white rami paral>’ied W^tever the mechanism 
iwtioas m the spinal canal and the dentate it is reasonable to bclie\'e that an unduly great 
“ffiiDent and deponu of fat around the spmal and rapid fall of blood pressure would predispose 
as perhaps explaining why the diffusion of to cereoral vascular disturbance*. 

^anesthetic \’anes. The position of the patient Blatt states that spmal angsthma should not 
account for variations. A more complete be used m indiWdo^ with neuropathic consti 
“'^'drdge of the absorption of drugs from the lution. He does not define what he means by 
®^fo*Pinal fluid would throw light on this neuropathic constitution, bat by implication he 
Pfohfem. refers to persons with poor vasomotor tona who 

Uaiis and his coworker* ha\T shown that might be over reactive to a widespread dmusion 
anjcitheUcs liavc a tuemolytic action on of the dreg and the occasional extreme changes 
cells and a m>-elolytic effect on tissue* of in blood pressure and heart action. One can see 
the ipinal cord, and that there is a meningeal how the hannolytk effect of a spmal anasthetic, 
with plwvnfl and lymph cell exudate not observed by Da\i8 et ol might be accentuated 
aoe to infection. Al*o dwcncraUve changes are in persons with fragile capiflanes or unstable 
in the grej and ^te substance. They \Ttsamotor tone. 

Spttlmtytr as finding wmHwr anterior boro Saklad has shown that after spinal aruesthesia 
after anresthem d spmal roots These, alterations in blood chemistry occur much less 
“^'cr ire not pennanenL In nmmnU killed frequently than after ether anaathcsia. It would 
30 to 90 days after iplnal amesthena seem therefore, that ^mal aniesthcsia does not 
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produce a iMtcmSc Intoiiaitjon Tabcnelll found 
a diminution of red blood celli and a thHt m the 
proportions of the \-aixrta tyM of white blood 
cell*- There iras no noticoUtle change in the 
htmogiobin. Coagulaboo time abowed a slMt 
Increase larting a few hour*. Bleeding time 
decreased In icirae Iratance* and IncreMcd In 
othen. In view of hii finding*, there ii no evi- 
dence that the drug* used directly predkpoae to 
brnnorrhage reaction* of avitemlc nature. 

Angclevru and Tiovaru bebeve that the dcUy 
in appearance of certain aeq^ueUc repreaeot* 
an incnbatioQ period, and t^t infe^oo b 
reawmaiblc 

The cornphcationi of fpinai anxithetla affect 
mg the central nervou* mtem reported In 
miedka] literature zna) be duacd as 

I Lfical V netgkbirkood due either to trauma 
bv the injection ^ the needle, or to the effect of 
the drug oo nerve root* or nearby tplnal coed 
tissue. 

n Di^Mt fatal due to causes not >'et deter 
mined. 

Ill (rfw a/ In which the entire central nerv- 
ous svstan IS evidentlv effected with perhaps 
the maior innlt limited to certain areas or 
tbiues 

In accordance nith thb dasaiheatkm, the fol- 
lowing dinicai conditkiQS have been desoibeil 

I LflcaJ flf Hagkbcrk^ad Tbeae may be divided 
into ( I ) cauda equina lesicoa, (r) codta lealona, (j) 
mvelitfl — in the lower teroaitj of the cord, and 
(4) tptnal claudKBtion (Albo and Pla) Tlie 
cauAi equina lesion* are radicular in type. 
Piccarch reports j case* of restcular erupUans on 
the heels after the use of tutocaine I ^vc aeeo 
3 cases of umiiteral herpelifonn lesfon* bi the 
upper lumbar segment area* following norocaln 
spinal arucstbesu 

II Dulosl focal TTicac may bo divided into 
(i) crania] nenT (i) brain and brain stem, (3) 
spsnal cerd 

As to the cranial nen-ea, primary optic atrophy 
ha* been reported by jacqueau, Extriociilar 
musde parmly-se* are the moat frequently men- 
tioned sequebe They arc otually anodated at 
ouaet with headache vertigo and pbotof^bU. 
The eitemal rectus b moat often involved- 
Adams quotes Cushing as espbdnfng thw as 
caused by t» dllng of the pons and direct pre«ure 
on the ner\-e tnmJa Since these paralyses appear 
screral days alter the anrslheaja, and aince there 
seems to ^ do dm teal or autopsy evidence that 
pons twdli^ occurs, thb hypotheab b open to 
quest tnr. The expolKd coarse of the abdocens 
ner\-e make* it etpedaJly vulnerable to any Insult 


Pallestrini comments on nystagmus as beioj; a 
Common transJent ptcnomcnoo De Courcy cited 
a case of nystagmus appearing about 10 day* 
after anesthesia and Isrtlng for several weel^ 
InvohTinent of the facial, auditory and hypo- 
gioaial nerves has been mentioDed by Angriescu 
and Tiovaru, 

Regarding the brain and brain-atem compb- 
catfona, Arnheini and hlage reported 3 cases of 
bcmlpiegia, but one of these can perhaps be dis- 
coaoted beimuse it dc\*eloped 3 day* after opera 
tkn. Rapoport observed one instance in which 
Sudden dimln oc c urred during the operation Im 
medbtely after the patient elevated hb head. 

As to spinal cord compbeations, Bodechtd re 
ported a case of dlffnae and aacending ioemor 
flta^ myrllti*. The Brown-Sfquard fTOdrome 
and vmricKi* other involvement* 01 the spinal cord 
have been reported. Brachial nervT Involvements 
have been noted (TtbandlD 

ITL General (i) Heaoacbc and stiff neck, 
Uadsg a few days, are cocudop, and should not 
be regarded as ather coropbeathns or seqnric 
of s{UjJ anesthesia. Falk fbds that these 
•yn^oms occur in 6 per cast of spinal auestbesa 
caaea. Other vriter«^v« varying perccDtign, but 
thb figure seems to be appnxamaldy cooect 
instances have bm reported in whkh 
headache perdsts for weeks. 

(s) Infective menioritls due to accidental 
iiif«^OD dunog inje^OQ also ihcniid not be 
lauded ai doe to the drug used and in thb 
sense b not a sequela, but rather a complication 
of lofectloc doc to acodenL Anderson states that 
g such cases have been reported In so vtsis. 

(3) EncenhallU* has hero described by varwo* 
writers, ana the symptoms common are h eftdac h t 
vertigo, photophobia coefusioo, halludnation*, 
aod at tunes citraocular poraljaia. Adam* meo- 
UoQa one aue of stupor Luting g days after the 
anesthetic. 

(4) Aacpbc menlngiUs and mcoSngo-enctpbaU* 
tb harT been reported. 

Accoidlng to r rick, if death fa to be regarded 
aj caiaed Bv spinal aucsthesli. It most occur 
within a hours alter admmbtraticn. Such fatality 
happena In abent 1 In xofioo cases, according to 
Pnet and Tcndler Rapoport, in a series of 1,^75 
cases, reported t iad<Ien death foDowing change 
of head position, and 4 other cases of fatality bet 
believes that the spinal annthctic was respcmsfbie 
in only two of the scrid. 

Various writer* Cs n 16 » 33 15) 

On a total of 1^74 cases, noticed and described 
certain central nervous t\wtem sequdtt In ii 
paUcQti (0,5 per cent) 
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Fawcett qiwllng Reber, stated that extraocu 
lar pariU’SW occurred In 5 of a,ooo cases. Other 
Tiltera hast found it more frequent Infecdv't 
has been reported 9 times m ao 

e, ai a transient phenomenon, occurs 
tn about 6 per cent of case* (ta, i^) 

Published reports of occasional case* of the 
"tnoua sequel* do not pve anj Information as 
to their frequency I have seen several 
during the past 5 \‘ear8, and the experience of my 
wUcaguet would seem to confirm ray opinion 
that they are not rare. 



StmUA£Y 

r Certain senous or protracted sequel© may 
foikw jptnal anasthesfa- Trauma by the inject 
needle acadental Infection during injeepon 
(j) and the effect on tissue# of the drugs uid wfU 
for some cases. There is no evidence that 
OiKctian 1$ a factor except in the cases of purulent 
The extraocular paral^'ses have a 
prognosis The tone or aseppc menmgo' 
®^q«ialiUc rcflctious seem to be benign. 

, ^ 13 no conclusive evidence that anv one 

« the various cocaine derivatives used m spinal 
predI»oses to central nervous system 
Blatt, Fawcett, and Levine show t^t 
w ocular paraiyses are more to occur after 
Uoi^e th*n after novocain. This roav be due 
ticrction of stovaine 
haemolytic and m>'elolytic action of 
^drugs used as shown by Davis and ha co- 
• ^d the possIbUitv tha t lndi\'idusl non- 
ph\ lactic idiosyncraaj or hy'pcrsusceptlbllity 
^ pndlspose to sequd* justify the drainage 
operation In order to remove 
may not yet be fixed m tissues or 
eli min a te d. Anderson has proposed 
as a means of reducing headache 

should be pharmacological mvestiga 
M now long the drugs used may remain free 
■pinal fluid Cytological and chemical 


Btudv of the spinal fluid during a week after 
operation mieht throw light on the cause of 
ddaved sequd* 


CASE ILEPORT 

Case i Mrs. il F age 53 years. Tb* patient, an 
obcae woman who had chronk; arthritis, wai alroost 
totaDy deaf, and who had had her meixipaiise at the age 
of 40 dereloped an Incarcerated left Inguinal hernia on 
June 7 1933 The tame day operatioti c^er tplnai anzs 
thcaia was performed. Neocaine, 300 mtlJigrana In 3 
cubic centimeters of spinal fluid, was udected m the fourth 
lombar Interspace, and aihcdrioe waa uaed before opera 
tlon. Pre-operatire blood preastire Was 160/90. 

The tploal aneathoda luted a Uttk orcr i boiua. I>ur 
inX the operatJOD lystolic Uood presure remained steady 
between tto and 130 pulse waa ak)W and rcxnlar and 
there waa no nausea or vomiting 

The pmtoperaiiTe entme waa normal tmtQ 60 hours 
after the operation, when the patient waa noticed to be 
don and incnatinent. Her blood presaore waa ibo/go 
The next day June ( i after ao boors of lemi^Dina donne 
srhkh cJuaMe solution waa given Intravenooaly and by 
efysa. there were the foDowiof firylhics (i) re^^Uoo 
reaemUing the Cbeyne-Stotei type (a) Wood jjreaatire 
iSo/ioo pu^ slow and stronf tempeiatUTt normal 
(A diillneas In both lower lobes of the tuirfi (4) neck 
rfeldlty and hypenonic optic dacs (’3) blood urea normal 
blood sow lip minkrans per leo cubic centimetm 
(6) spinal flnla abowed 170 white blood per cubic 
nuUimetcr and a presnre of ovs 700 milUnxtm ed water 
Blood count waa normal Six hours Uto* blood preann 
waa 160/95, and spinal fluid presnre wu ate sdnimeters 
of water culture of this spinal fluid spedxnen waa cod' 
tinned over a srtek and remained oendve. On Jane ts 
the patient waa cotadim and raoonaL There waa 
asthmatic nspLratlcn with duBnaM and riles in both 
bases poatenorfy In the morning spinai fluid preasoie 
was 400 mOUmetm of water and alter drawing 15 cuUc 
centlmetera, the p je wurc was reduced to iro mflluneters 
ol water syatofle Wood prosure was iSo. A spinal punc 
tore In tbe afternoon shoved piuame of <30 mllbmctcrs 
of water and 4&> white blood cells per cubic mHUmetcr of 
whkh 90 per cent were lymphotytea. Later in the day the 
padent sj^in became stopoioQi. There waa ib^ht weahness 
of the leu face and arm, and a right BaUnski il^ Tbere 
were no ai^ of meningeal (irltatkin, except a all^t neck 
stilTiiesa. Tespentnre, unne, and Wood urea ranained 
normal. On Tone ij the patient was ingjroved. Chest 
X-ray waa negative. By June ij the mental state wai 
lunmal, and m^QXeal ImtatioQ sifna were absent Table 
I shows Wood pressure and spuial fluid findings, June it 
to July s Between June 19 and July 5 the pati«t had 
DO compiainta. and ncuroioelcal eonunatlon on Jufy a 
was negadre. Treatment b et w een Jane it and 19 con 
slated m foroog fluids, Irrifatiiig the colon, and dialning 
spinal fluid to reduce preasoit. 

From June 7 to Jane to pltresaln had been used hypo- 
dernucaJ^ but in decreaiing doses after Jane 14. 

ThU patient de\'eloped an osepUc memngo- 
enccphalitis with a compUcating asthmatic con 
geation In the lungs — tbe symptoms appearing 60 
houTB after ^mal an©3the«a and without an\ 
ordinary postopcraU\T compBcatioii- Themairked 
increase in spinal fluid pressure and the white cell 
count in which l>mphoc\'te 3 predominated, and 
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the »b*CTicc al Icvtr. clumge In the blood count or 
other evidence of Injection mdiaUe that the ■pinal 
fluid contained an Imtating tubstance. 
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I N the 8 ywi between 1924 and 1931, inclu- 
nvt, 119 patients 94 males and 25 females, 
with tn average age of 25 >'eara, were ad 
mtted to the Massachusetts Gmeral Hospital for 
pflanidij smus. All of them had active smuses 
pviDg sjTnptoms at the time of admission Some 
were original sinuses, and some were recurrent, 
following one or more previous radical opcratiotis, 
Twcl\-e of these patients did not have radical 
coeratwis done, but on the remaining 107 pa 
dents 134 radical operations were done by the 
viiiting and resident staff of the hospital In this 
study an attempt Is made to analyze the results 
cfctimed by the pre%’ailmg methods of treatment 
in this sene* of unselectftd cases Comparisons 
are drawn betwe en the different metb^s em 
ployed and between the onglnal cases and the 
recurrent 


OENIlAl BTAHSTICS 

In the 1^ operations in the senes ether was 
1^ IJ2 tunes, ethyiene 4 Qnies, spinal anaes- 
theas 3 tnoes, local aiuestheda 3 times, and 
rutroua oiide gas oiygen twice. In 70 per cent of 
operations methylene bine was injected to 
Qnie the sinus wall visible In every miw an at 
tenpt was made to ail of the diseased tls- 
toe. 

The chief difference m treatment was the man' 
ner of dealing with the wound Primary closure 
by Lahey’s method or some other, was 
in 32 cases. In some no drainage whatever 
^ used, and m others a rubber tissue dram was 
between stitches or at the lower end of 
^ suture line. Those cases m which gauze 
was used m conjunebon with sutures 
grouped together under the head of ‘ partial 
This group includes all those cases in 
*“cii any stm sutures were taken, but In which 
^ or all of the cavity was pack^ with gauze 
were 37 cases so treatM In 65 cases the 
was packed wide open with gauze, with- 
ikin sutures whatever 
the most important question of recur 
B discussed some statistics of lesser impor 
concerning the series as a whole will be 

stay in the hospital aver 

the time lost from work because of 
^*^ity following operation including time in 


hospital the average time was 8 7 weeks. Four 
patients were excluded because their long mac 
Uvity was not due to disability but to the loss of 
their jobs while in the hospit^ 

3 ^e time required for the wound to heal 
according to the patients report, averaged 2 7 
months. Known and suspected cases of recur 
rence were not counted in the average. 

4 Out patient department visits. Of the 134 
cases operated upon In the hospital, 224 per cent 
made no postoperative out patient Hfjmr tme nt 
visits. The rest averaged 9 7 visits apiece. 

5 Regarding residu^ symptoms, of the entire 
group known to be free of recurrence, only 61 per 
cent are free of symptoms after the lapse of from 
1 to 8 \’cars from operation. 

6 The patients were asked whether they 
thought thor result was exceUent, good, fair or 
bad. Fifty seven per cent rated thar result ex 
ccUent or good and 43 per cent fair or bad. 

The distributicm, of these six factors among the 
differently treated ^ups is shown in Table I 

It will be noted that the complications respon 
aible for additional postoperative hospitalizabon 
of primary cloeores are shared by the partial clo- 
sure group In both groups the stage is set for 
inadequately drained sepsis. 

Ctace the sepsis is giv« adequate drainoOT and 
the patient is out of the hospital, the partW clo- 
sure group 13 on a par with the packed open group 
In the matter of Icn^ of dlaabmty The average 
disabUity of the pnmarv suture group is short 
cned by those cases m which primary union oc 
curred- 

It would appear from the next comparison that 
an equal numDcr of patients having primary clo- 
sure and those having wounds packed open felt 
they reepured no further raedlod care after they 
left the hospital This view was taken by an even 
larger nuraDcr of patients with partial closures 
doubtless due to the fact that their incisions 
quickly healed to a rather unimpressive smus 
which was easy to care for 

Of the patients who did make out patient dc 
partment visits one would expect more \'isitfl by 
the group with packed open wounds especially in 
view of their shorter stay in the bospitaL The 
comparaUv’dy high averaw of the primary group 
la caused by those cases of broken down wounds 
requiring raore prolonged care than any case of 
open packmg or portlaJ closure. 
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\gajn the same utuaUon Is reflected b> c«d- 
pai*U\-e bohng time. Although the ihortot 
holing tima tie found in the prtmtry docure 
group 9u tito tie the longest and the CN-enge 
remains almost the nme tt m the group who had 
no ckmire at alL 

It » oold iuA e been deairabie to know the s)Tiip' 
toms in each cue after a ojuform time folhmog 
operatxin, but tinct the time elapsed \'tnret from 
1 to 8 N'eara, cudj a tibolatlaa muld deustad a 
higher order of mtefligeoce than can be fotmd In 
the i\-erage bospita] patksL The praat report 
repc eaeo u onljr the cymptomi prwot at the time 
the in\'eatigauan vu madCn that is, anyirbere 
from I to 8 rean following operaboe to that It 
cannot be considered a true end reaolt for the 
whole ceriei. It can be used in comparing the 
three tiealmeot groups, bowtirr. ilnce the vmila 
uons in lime are eqiiill} dmded among tiwn 

The fact is iDUcspable that u many pdtlents 
with pnmar) cloaures report rctldual armptom* 
u do those with scar tissoc wounds The aymp- 
toms In thetr order of frcrmeiK) are (j) tender 
nes or soreneae of scar all or part at the time 
(a) aching of SOU' after prolonged altUng (3) Itch- 
Ing of scar (4; iirftatian of scar espedalh in hot 
weather {$) occasional sharp paint In scar (6) 
numboesB of scar No type of symptom to 

predominate in any one of the three treatment 
groups. 

The patkots rating of thdr results reflects 
more than the medical criteria on which wc would 
Judge results. For instspce, some of the lodivid- 
uals who bad the idlest ho^talizatlon, cootb 
tesccnce, and diaabllltv and even some wl» were 
left with symptoms, rate tbdr remit u excellent. 
This is probably beanie the nature of the coodi 
tlon and Its prognosis were carefoBy explntned to 
them in adi'ance. Others, who were really un- 
osoaliY locky expresBed dissatkfactioQ, prowiU 
because tbc% felt thev had been mishandled or 


deceiixd Ihe dlsaatisfactlon appears to ha\e 
been greatest In the group of commete and partial 
dosurca, and at a mlnlmuTn fn w packed open 
group 

The pcanhillty of error Is, of course inherent in 
all of ti»e il g pi cs based on patients statementf, 
iwt it u fair to assume that the Insccuracia aro 
erenty distributed so that for purposes of coo* 
parison between groups the figures may be of 

value. 

arcuiRiKcr 

Rec uf Ttnee Is, of cotps e , the ultimate criterion 
on wbeh me ce ss or failure b Judged. Table II 
•bows 50 known recurresca m a series of 98 
traced radkal operations. Ultether a higher or 
lower rate cf recurrence pre v sHed In the uotraced 
fractioa might be arroed athrr wni It will be 
noted on the same table that the lowest rate wai 
obtained by packing open and the highest bv 
partial dosore. 1 belle^■e that the pmuaiy domre 
group might ha\T nmiped this latter dutinctioc 
were It not foe the larger prcportxm of fai’ocshie 
cases it contama. 

Ilis Interesting to note that in 15 cases the drag* 
ocah of recurrence was made bi out patient dc 
partment auig e ou s after failure of the sfoos to 
ncal m the follcrwing number of months $ S S 
IS 1 4, ? a 5 a II s^ 20 and 24. Seven of 
these patients are untia^ but of the 8 remain- 
ing, in all but 1 the wounds ore now healed and 
free of ivcurrcoce. The luooti'™ u that although 
the recurrences tbown in Table n are all based 00 
at least i yeaFi observation, it is tufl posdbk that 
some may pren-e to be cures. Nor can it be denied 
that some of the apparent cures ma\ still develop 
late recurrence. 

Table HI shows the enormous difference m re- 
cuneoce rale between original cases (that h, 
txacs in which patients have not already bad radi- 
ca! cpeiationa) and reairreiit cases. From these 
figures It wonid appear that piiman dosure m a 
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™ 3 irrent case u doomed to fadorc, and that open 
offera the best (diBJice of cure. This is, m 
bet, the pobey which has been largely followed 
IB the pment aenes. Note also that partial do- 
pves a higher recurrence rate than does open 
pachiog 

REvrEW or UTERATtrii: 

Since Warren’s desenpUon of pilo- 
iBdal smns In 1867 many theories have been ad 
'■^Bced as to its etiology All agree that it Is of 
o^*JKenital origin, and most of the theones appear 
bn mto two mam groups. Among the wnlers 
*00 think that It is primanly a raaliuaiQa of the 
canal arc Mailorj , Ewing Prey Streeter 
and Hermann and De^dd and 
^™Wcn The other erov^j including Dulhgan 
®laiid-&uUon, LeCron and Stdper think 
11 pnmaiily an Invagmation of the ecto- 
H, B Stone sufficsts that It may be not a 
at all but an an 3 ogue of the preen-giand in 
Droeck says the sinus is aiway’s a blind 
not connecting with other structures 
t many cases are described of sums 

perforating the sacrum and even commu- 
oUng With the neural mnwl (Branis Marlin 
and Thompson Moisc etc.) Ochleckcr’s 
obsei^etions, already quoted by Cat 
ti to believe that the akm 

^ sacral bald spot ’ is pulled m by its at 
to the caudal filament, ’ which is put 
. ^ teruion by the dtsparit> in rate of growth 
the caudal ^•e^tcb^te and the ox-erlynng 


Ocatrrenu Many wniers led that the sacro- 
coccygeal dimple sometimes seen in infants is the 
foreninncr of pilonidal sinus Some of the figures 
on Its madence are as follows Lannelongue 20 
to jc per cent of childrtn Markoe and Schley 
33^ per (89 dimples and ii hstul® in 300 
consecutive births) Lane 39 per cent dimples 
and 4 amuses m 85 childrim under 4) LeCron, 
20 to 30 per cent of all mdmduals Lawson Tait, 
23 per cent of women m Birmingham Hospital 
Heurtaux 4 per cent of adults. 

Some obsen-ers feel that there is a di3UncU\c 
type of mdividual m which pQonidal sinus is most 
prone to occur charactenred b\ obesitv, hain 
ness, and glandular dysfunction Morton be 
be%’es that inere is a familial tendency 

Cattdl and StoUer report a senes of 59 pa 
bents composed of 69 per cent males and 31 p>er 
cent females. H. B Stone refers to a senes of 61 
made up of 84 per cent males and 16 per cent fe- 
males. The pr es ent series of 119 pauents con 
tains 80 per cent males and 20 per cent females. 

All wiitcTS agree that the a\-crage age at which 
symptoms appear is the early twenties 

ProphyUuitc treaJment There are adsxtcates for 
the removal of all sacrococcyral dimples as a 
prophylacbc measure. Ottenhdmer sa\-» ^ If the 
dimpling is patent enough to admit a probe c\ en 
a short distance operation should be advised 
Stone strongly urges the eicmon of “unin 
flamed and ^•mptomlcss amuses ’ with primary 
closure and adds it is not meddlesome surgery 
but sound proph\Iaiis. 
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A tit-swrpccl tftaJmtni ilaHLird rrpocti a case 
In which cure luted at least 6 mcmths by treat 
ipent with the rahtnic curreoL Croocall de 
scribes a method ol parking the sinus with dry 
silver nitrate and arNocatcs It as an o£ce pn^ 
cedore. There is no generally accepted method ol 
treatmenL however acept radical eadskai. 

Str^kal tmtmnL A Cktkt of Hau. Many 
miters feel that the radical operatioD should 
never be attempted ontD abace ase s have been 
drained and sepsu has fully cleared up Dttcn- 
heimer stresses the Importance of this, more per 
tkulariy in cases of primary ckitirre, and hlorter 
puts too early operation at the bead of the list of 
nls caoKS for faOtcre. It b not gl%'en eqoal impor 
tanco by ah writers. 

B An^OJ/aia. Opinions differ as to the ano- 
thetlc of choice. Gcneml anesthesia b used by 
Bookman and Prm local nov-ocajQ by llortcr 
Lane, and FmochbUo and I^Rocheile uses a 
local block aorsthesia of ‘/m cent bat\*n solu- 
tion in conjunction with sodiom am>tol Prey 
makes a point of aNtiicUng local Inhltradon as be 
feels It ^ireads infection through the wound Us- 
toes. 

C ihn prtpOTclion Though manv wnten 
stress the importance of the sepds factor few 
mention their technique for preparing the «Hn_ 
T^ARncfadle uses repeated scrubs with a 1 5000 
soloUon of metapben. 

D Injedwi ef tiKut Most anten fed that 
the tmus should be injected with di-e in order to 
dehoe (he diseased area. hIeth}ieoe blue b gen 
crally used Babcock advocates the use of a 
strong ethereal solation of metb>ieoc bine. DoJ- 
ligan advises methylene Wue or paraffin. Book 
man believes that the tachokpie of m^ection u 
important, and describes it m dctaiL The amos 
Is first emptied of lecrctioo by pressure over the 
sacrum. Ihe point of the syriDge ts then lied 
into the onfice with a puree stnug suture placed 
in the skin Five per cent melh> lew Wue b in- 



£. Enoiios LaRochalle uses an elliptical In- 
Qsion at least A Inch outside of tract, down to 
the sacral aponeuroaia DuUignn simply says, 
“dlfplical inasxm doan to faada of sacrum ■M 
coccyx." ilorter removes the tisBtie «» Woe down 
to the sacrococcj-genJ fasda. llartin reports a 
case of siDos penctrsting the samun aril neces- 
sitating removal of axc^i and k>m er part of aa 
cram. He also urges that the lodsioc be “eqm- 
latenl to avoid “lipping In the healed scar 
Ottenheinter removes any fascia that fa >i«»rwrr 
by the dye. Prev has ha assistant f-rstrittm the 


medmcQ for dye while bo eg mines the wound. 
Ftoochietto belieres that ordinarily it Is enough 
to carry the fndikm to the plane of the sacro- 
coccygeal fascia, bnt that this most be carefally 
scratfnised, and If the tract penetrates it, tha 
tract mtat bo followed Into the bone. As for ttw 
lateral extent of the erririon, s o me writers seem 
to bo gnidedlar^rfy by the appearance of the dye, 
while others armCrarily go out to the origin of the 
gloteui muscles. 

F Cloitn, It fa assomed that srben tscro- 
cocn'gcal dimples are g ds e d the wound shoold 
be cl<aed by ptimarr sutare. In the case of fully 
developed sinuses, however the qoesdoo is not so 
simple. To be successful, primary sutare bos 
many Inherent difficulties to overcome, and sev 
end very tngeatoas mhemei have been derfacd 
by ita advocates. 

Lohey’s method fa to swing a heavy flap into 
the cavlt> from one side, leaving the ffap at 
tflcbed at both ends, and packing or sutoring the 
reaultant lateral defecL Hfa cootenbon fa that 
a reifherit acar fa better over a booy weight 
beanng surface than a rigid, scar tissue coe. 

Coin uses primary dofure without drainage by 
ameuiod of heavy nnderorttlDg and themtr^oc 
doo of strong ms tli eaa sutores Imn the ddcs 
readilng am«a the midliDe c^ the fascia. These 
are ded ow a roll of gaoxe and Idt iapUce 8 days 
If the tempentore stays DormaL “Tumajoncy 
remain cured " 

Prey advocates pnmBry wltue provided per 
feet hrmostaxis can be obtained by means of txs 
and hot packs. 

Finochietlo uses p rima ry suture and states 
that “primary heahng fa a pr oof of cotnpJete a 
tirpati^ and recurrencs dim not take place in 
wounds that benled by first Intention." 

Stcoe advocates primary saliire in clean cases 
and pecking open In doubtful caves. 

Ottenheimer places stay sutures under the fas- 
cia, doaea the fat with multiple faytri of catgut 
stitcbca, and brings a rubber dram out the upper 
aiigie of the wound. He suggests the feasibfllty 0/ 
filmig the cavity with two butteiffy wlog* d 
gluteus muscle to fornfah a resQient base for the 
•car 

LiiRochelle and Morter describe methods d 
partial pnmarr closure which they have found 
succesefuL LaRochclle doses the sHn tight with 
no attempt to eradicate any dead ipoce. He thq 
cuta two “ojTt near the center of a is locfa prq 
of f i inch rubber tubing which be carries across 
tte subcutaneous cavi^ throogh tm 0 tight fitting 
lateral wounds. This fa left in place 
7 days, during which tune it fa usri for boonv 
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irrintkms of i 5000 mctaphcn The vround then 
"irfD be healed in another week or two 
Mortcr placea S W G rtay auturea under the 
fafc*, p"fkt the cavity with 3 per cent mercuro- 
chrome pure, doses the akm with interrupted 
£k, and ties the stay saturca over the dressing 
After 24 boor*, the stay sutures, dressing, and 
ptcfang are removed, and WdaDy Dakin's irriga 
tMB arc carried out for 3 days. After that dry 
djmtnp are used. ‘ Ei^ty five F>er cent heal 
intbottt mfectwiL” 

Eiiberg reports a senes of 19 cases In which 
pnmary umon never followed pnmary suture, 
while ^e packed open cases healed quicker than 
those that were sutured either in part or entirely 
Ihilhgan also advises packing tne wound c^ieru 
Lane packs the wound open with iodized gauze. 
Bookman packs the cavity in layers so that the 
superficial ones can be cxtriided or remo\'ed and 
the deep ones left in 

Babaek suggests that time may often be sa\'ed 
by a secondary suture. 

G Pottoptraiae care Ottenheimer behevea 
that the location of the TPOund Is unfavorable for 
bcaHng because, ‘ first, it u so situated that it can 
be mnsuntly subject^ to preasurc and irritation 
athc walking sitting, or lying and second its 
Prorindty to the rectum makes it readily acces- 
to contamination from the colon baollus 
He aocordbaglv sugrats the following regimen 
W castor oil the ni^t before operation and hl^ 
ocandng enema the morning of operation, (3) 
hmnd diet and deodorized tincture of opium, so 
w bowels are not allowed to move for at least 
® ^ter operatwn (3) patient hes prone or 
for at least 14 days after operation 
n BeoJing time and recurrence There is a 
™zth of accurate figures on thU subject but gen 
unpressions are freely recorded 
In 1912 Gnffin and Archibald reported a senes 
^Jo cases from the Mayo Qinic with an average 
tiM of 8}^ weeks — 15 remained healed, 4 
WMed further operation, and i was reoperated 
3 tiroes without a cure. This would make 
*J^urrence rate of 30 per cent Masson's later 
^*PCTt cm 81 cases gives no figures about results, 
tattw and StoUer repor t a scries of 59 pa 
fr^ the Lahey Clinic of which 40 were 
9 recurrences a rate of 44 per 
^Uf the 9 who had the flap closure, a re- 
They conclude that the flap method of 
recurrences and healing time, 
rn hisberg s senes of 10 cases 5 wee^ was the 
healing tune and 34 months the longest 
tuugan p\*e3 3 to 4 weeks as the healing time 

“eiiapadedopen. 


Saphir says it takes 6 to 8 weeks to heal by 
granulation. 

J Residual sympUmts There is practically 
nothing in the literature about this. Lahey feels 
that a scar tissue covering for a wei^t bearing 
surface Is a frequent cause of pain and discomfort 
on sitting 

J Causes of failure Most wnten imply that 
the chief causes of failure are sepsis, mcomplete 
citiipation, and dead space. Prey tabulates the 
factors which cause failure of pnmary union after 
complete suture (i) tension (3) incomplete ci 
dsion, (3) local ansatbesia spreading infection, 
(4) dead space (5) poor hemostasis, and (6) op- 
eration too soon after acute infection 

Ottcnh&mer tabulates 8 cause* for delayed 
healing or reoirrence (i) Type of patient who has 
pfloni^ sinus, (3) fli-chosen tune of operation, 

(3) unax-oidably unfaTOrable location of wound, 

(4) imperfect hemostasis (5) mcomplete excision 
of smus tract and Its branch^ (6) faulty oblJtera 
Uon of dead space (7) delayed sMntaneoos for 
matjon of dead space and (8) failure to remove 
infected sacrococc>geal fasaa. He says also 

‘ What we consider a recurrence is often not a 
recurrence of the smus itself, but an infected dead 
space of fasaa or fat, which eveotually breaks 
through the skin and forms a smus for itselt' 

Morter state* clots in the wound assure zoo 
per cent failure and gives 3 other causes of fail 
ure (i) too early operation after acute infection, 
(3) contamination cutting mto smus, (3) opera 
bon during acti\*e infection. 

LaRochdle believes that an essenbal part of 
his method is keeping the clots washed out by 
hourly irngabons. 

XENXATIVE PLAN POR TRIAUIENT OZ 
PILONIDAL SINTTS 

1 Further observations should be collected as 
to bow often pilonidal sinuses doTlop m sacro- 
coo^'gcal dimple*. The presence or absence of 
dimples should be noted on each patient s physi 
cal sheet, espeaally in children, so that readmis- 
slons for pilomdal smus may be checked on this 
point 

2 No radical operation should be attempted 
until all acute inflammation has completely sub- 
sided 

3 The prognosis and plan of treatment should 
be explained to each patient before treatment Is 
begun, m order to insure co-operation 

4. A careful 2-day skin preparation should be 
canied out in conjunction with Ottenheuner’s 
scheme of emptying and clearing out tlie lower 
bowel 
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5. In/Utrmtkm aBOttboi* tbould probablj Dot met (i) aluencc of aq!*!! ( 3 ) perfect turmo*- 
bc laed If there i* toy hope of doing a primaiy fo- Uai*, (3) aalkfictocy eshrpatkra of linax. Even 
turc. It fa hud to aee how Jt could fail to fpre*d w it moat be remembere d that failure (1 e. de- 
Infection, riuce aocne infection fa probablj amayt layed healing or recurrence or both) ma\ reault 


preaent. It was oaed in ooh 3 of our grain, none 
of them primary doiurea. One was In the hoqrital 
for a month one made J9 out patient deportroent 
viaita, and the third did well 

6 The ainus tract ahould be injected bj Boot 
man a technique of aecuring the ijTuige point by 
a puraeatring autnre A specially ahap^ lock 
fjTin^ adapter ahould bo oaed The ethereal 
lolat^ of methi iene bloc oaed b% Bahcock moat 
bo more effective In penetrating the fine branchea 
of the Bnua than a water aolntioTL It ahould be 
borne in miod that unlcM the amua fa mlly in 
jeeted the u*c of dj’e aenTi only to Induce a falac 
aenie oi secuntv In over half of the recurrencea 
in OUT terfea, the surgeon a note atatea that aioce 
no diT stained tiaaue waa left behind he aasoroed 
the entuT tract waa renio\Td Although an effi 
crent mieetJoo would be of real inlue we atlll have 


from any oi the following cnoaea (r) tcnaloc 00 
auturei, and (3) fault) oiwteratkin of dead apace, 
or delayed ipontaneoaa derTlopment of dead 

r e febce toeem bnim a great reduction in 
time of dfaability the ruispitil time ahould be 
enough prolonged to allow a careful poatoporativc 
regimen ai auggealcd by Ottenheuncr 

If aaccarfuLpcimarydoiuje offers the aborteit 
period of dfaabuitj and perfaapa the most aatfa- 
factory tcu If unaucce^ul the period of dfa- 


abQIty fa greater than atTrage with a nuudmam 
dunce of l e cmi eo ce . It ahould be undertaken 
only aa a conasdeied rfak. 

Partial doaure of the mound unless done bv the 
methoda of La Rochelle or Morter often fa an ad 
mfaifon of weak ludgment. It fa likdv that those 
caaea who do well could have had a primary clo- 
Borc, and thoae who do badl\ ahould have been 


O') assurance that e\'eTy branch akraa conuDUDl 
cates with the miiin item, ao that the absence of 
die can ne\'er be taken aa proof of compfete ex 
UTOtlOD 

The injecUoo of llptodol aa deaaibed by Brama 
IS a\ulab}e in aeiect^ caaeL It waa of no bdp In 
the one coae In our aertes In which It wii ukL 
Paraffin baa not been oaed by ua ao do coodu* 
ouns C8D be drawn. 

7 The eccisaD ahould expose the eotixe 
aaanl faaaa u widely as the odgin of the gluteus 
muaclca. Vn> nspeirfed area cd fascia should be 
evnaed. Am suspected area of bone ahould be 
destim'ed bv electrocoagulation and curetting 
It might be aell m certaJri notorioui cases of re 
pealed recurrence to trv the effect of coocen 


packed open. Parttal dosore aa uauallj done fa 
open to the ohitetioo of lenxing botUe-necked 
dad space whkn cannot granulate from the hot 
tom to the aorta cn. In our aeries the dfa(d£ljty 
was kng and the sjtddIoid and re cuiiwtce ate 
high out of all preportiOD to any possible benefit 
to be nineii 

If the wound cannot be dosed with at least an 
80 per cent chance of afet) it should be packed 
wide open. Whether plam gauxe, lodited gauze 
or mercnrochrotoe aho^d be used, remakt 
to be determined- Tbe out patkot department oc 
home management of the granulating wound 
ahould be simplified and standardized. 

nixunDAi. tann K£onm^ 


trated X. ra\ trea tm ent in the open wound. A 
case IQ point fa the following 

Numbcf 5 ji ^ lusls had • mhcal tT cfafap vJUi 
Minnl ckmrr u tht lluncboctt* Geacrtl Rac{duL 
tul] pcnoifd sfur 6 moDtha, vboi teCDod ndtcal 
eifwion *w done, f Qcrred bj piimaiy dosurc. Fooryeart 
Uler there wu iOll a penhusu tfaias, and a third 
cvchkc m dose tjeuo with pdimn' dMora. TkesImM 
pmhtrdfor menth*, when afourth radial etefakn w«« 
docH a*d the a crund partially doard After i yean aad 4 
lacfitht, the myn uill perahted, n a hi th radical ooentkai 
wu dooe and the wnmd waa packed wida open. HeaDog 
look place m 6 loaoth*, and then waa do reotrresca 7 
yean after the last opcrmljac. Tta operator wu a member 
f the rUtiitf itail oa each eccaifan. 

8, Primuy doture by any of the techniques 
described should never be attempted In rec ur rent 
cases. In original cases It thc^d be attempted 
only when all of the following coodltlons can be 


Based 00 the data given, the foDowlng prov>- 
sional regimen has bm pot Into effect at the 
Maaaarhnaetts General Hoapftal \ report will 
be made on the results so obtained when a anffi 
dent aeries of cases is collected 

I C«-c^eUcn of poUtni The condltJoD and 
treatment must be explained to poUent on admis- 
sion to ensure co-opentloD daring treatment and 
letura In the event of recurrence 

a CMa of oftraiwm Radtcal operatkci 
ahould be done on dean cases. In absem cases 
the abacexa ahould be indaed and drained and 
the potient followed by out patient department 
or local doctor until acute sepsis sobaues. 

3 Prr-e^fntiTt ordtn for roJical ofrralioo 
(a) 1 da\ tV?n preparatloD (b) castor ou cU> b^ 
fore operatxin (c) deanamg enema mommg tf 
operatW. 
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4. Aiuuikuia General amestheaia should be 
oed unlea it is specifically contra indicated 
5 Sesa s uluii(m should be used m operating 
roocL 

6. InjedioH Smus should be injected with 
rtkr solution of methylene blue. The syringe 
jhould be secured with a pursestrmg suture to 
ptertot backflow Injection should be made un 
dcr nummum pressure and the sacral region 
iboold be massaged during injection, 

7 Exofwn A symmetneal block excision is 
dooc down to the sacral fasaa and laterally to the 
oogin of the gluteus muscles The blue stain 
jbould be followed wherever it goes and widely 
ciajed. If it enters the sacrum the tract should 
be uncovered with rongeurs, 

8, C 7 wffre Qosure ma> be (A) pnmar> (B) 
Pirtial or (C) wide open, Pnmary closure is to 
be attempted only in the presence of the follow 
mg conditions (a) If the case is onginal (b) if no 
ptw lepsis or contamination is present (c) if 
nUsfictory extirpation of the smus tissue has 
been dooc, and (d) li hamostaaia is perfect 
A Ruksfcirpniiiaryclosureare Anyof theplas- 
tk methods may be used. All undcrcuttiog roust 
be done at full depth of fat layer All dead spoce 
muit be obliterated- Delajed formation of dead 
*pace must be prevented by mobfluing tissue to a 
degree that will allow stitches to be tied without 
tt^e t ena c m . If a drain Is used it should ne\ er be 
left projecting from the lower end of the wound 
It ihould be brought out at the ujjper end or be 
l*een the lUtches, 

B Partial closure IS not to be used m this series 
cavity that cannot be obliterated by total 
doiQrc most be saucemed Bottle necked 
cattles lead to 100 per cent dela> ed healmg 
C Wde open packing with iodoform gauie 
be used- (a) m all recurrent cases and (b) m 
not cjualifjnng for primary plasbc closure 
2^ ^*’0 sutures at the lower end may be dc 

if the anus has been approached too 
This will not be considerM partial do- 
It creates no dead space 
9 - ^oitoptraiive ortUrs (A) In the pnmary 
cases (a) the patient ^ould he prone or on 
^ at uaat 8 days (b) he should be given liquid 
and deodonirf tinctuie of opium to keep the 
dosed for 6 days, (c) patient should be 
^t in bed as long as there Is any susmaon of 
(d) frankly septic wounds should M given 
te drainage with or without Dakin s irri 
Plkms. 

B^ In packed open cases (a) patient is to lie 
or on aide for 4 dajw (b) tne bowels are to 
clo^ for 4 da>*s (c) packing should be 


changed after 4 days after which packmg should 
be changed daily 

10 Comcluance The pnmar> closure pa 
tlent should be kept m bed between 8 and 14 daj's 
The open wound patient should be kept m bed 4 
to 10 daya. The latter patient should be dis- 
charged to out patient department or to local 
doctor with instructions for dolls packmg for 
one week (district nurse wliere\-er possible) and 
weekl\ out patient department \T3its for ob- 
servTition 

It Old fxdieni departmeiu care The wound 
must be kept packed to pre\ent formation of 
dead space Secondary smuscs should be curetted 
saucenxed and kept packed 

Recurrence cannot be diagnosed for at least 
6 months and apparent recurrences ha\c healed 
permanentl> after 24 months. Dela^■ed healmg Is 
the result of the dc\Tlopment of a secondary dead 
space Onl> incomplete extirpation of pilonidal 
tissue leads to true recurrence 
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CORRESPONDENCE 


BECK JIANU GASTROSTOMY 
T0 lit Eda0r In the JoIt ioae of Sukouv 
Gtjtecolooy AXD OwiTOua I prcicnted in Improv 
•d tndiniqw ud tb« iodldUou for t futroitoniy 
fuhioned from i pUttie flip of tbe (renter camtan 
of tbe itomich. Thli opendoa bii eenedOy been 
knovn is the Jlua piitroctomf liter tbe Ron 
rninan lurjeon «bo did thh prooednre OD doaud 
poblkbed 1 report b the DtfUcJu ZtUsckriJl fuer 
Ck w zu igii voL civill, pifei jSj-jgr Dr 
UHUun C Beci bu receatly afteti 07 uteDtkta 
to tbe fiet Uut bli fitber Dr Ctrl of Qd< 
ctgo ebUe lorkiof irith hli utodite Dr \lod* 
Carrel la 1004, drrdoped 1 futroftooij wbfdi 
utOiied I tube made from tbe cretter curvature of 
tbe itomteb Thrs erperlmentil lork on dop «u 
prewnted bv Dr Deck lod Dr Carrel before tbe 


CbScago MedlcaJ Society and was pobllibed in tbe 
pap credln p of tUs locxty in tbe /S/aefr Utdinl 
J»mnul new series, 1905 ml tD, pep 465. In 
tbe later artlde wiitteji by Dr Jlartn. no rdcrence 
ma made to tbe priority of the Asancu nuieceu. 
t have l e can tly read tbe cril(lnaJ dcscilptioa 1^ Dc. 
Beck ud Dr Carre) and tbm remains no doabt in 
my mlod that tbe oedit rigbtly bcloop to these 
aalhon. If u eponym k to be used, It sbotild be 
referred to u tbe Be^ fasrrostomy rather than tbe 
Jkoo (astrostomy My faDure to note tbk priority 
can b« attrlboted to tbe rsmtiI emptoymest of the 
lens “Jiana fastTostoiay^ and to tne tad that tbe 
artkle on *1 prelboradc osopbapt by Dr Beck 
ud Dr Carra was Qited la the Imits Ueiittt 
onder “SorjeTy of tbe Ned. tad not nsder “Gas- 
trottomy Gxoaex T Paol 
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OBSTETRICS AND GYNECOLOGY 

T he appearance of the third and con 
eluding volume and the separate index 
of Ob:ieirw end Gynwhgy, edited by 
Arthur H. Curtis, and published by W B 
Saunders Company marks an important 
epoch in the medical literature of the Umted 
States. 

For many years past important publica 
boos devoted to a conaideration of com 
specialty have appeared m the foreign 
fitcrature, notably that of Germany There 
tie many handbooks available in that Ian 
which are monumental m character 
There am pracUcallj no conqireheasive pres- 
®tations of this combmed specialty pub- 
in the English language. There are and 
“^ve been many excellent textbooks of ob- 
or diseases of women There are a 
of monographs dealing with the varying 
subject matter pertaining to obstetnes and/or 
gynecciogy 

T)r Curtis has brought together in these 
Volumes contributions which cover In a 
“innner the present da> knowledge 
fields This is an enormous task m 


Itself but of even greater significance is the 
fact that he has been able to secure the earnest 
co-operation of many leaders who have been 
willing to contnbute their efforts tune, and 
knowledge to the compilation of these vol- 
umes They present to the students of medi 
ane a systematically edited work on this 
branch of medical practice. 

In such a publication it is not possible to 
have all the chapters by the vanous authors 
of equal ment or ongmabty nor is a uniform 
style possible Nevertheless it is of great In 
terest and value to the readers to be able to 
secure intimate contact with vanous leaders 
who have written concerning subject matter 
which IS of particular mterest to them 

The main purpose of this work is presented 
in the opening chapter where it is wntten 
that It is the author’s idea to present a com 
prehensive story of “what Amcnca has to tell 
about obstetrics and diseases of women,” and 
to portray the knowledge m the picrtinent as- 
pects of anatomy physiology preventive 
mediane, diagnosis personal management 
surgical and non surgical treatment teclmique, 
and follow up 

This work may be regarded as a permanent 
contribution to medical hterature as plans 
ore made for pcnodic revisions as the progress 
of knowledge requires new presentations. It 
18 refreshing to contemplate that these vol 
umes ore committed to the idea that “obstet 
ncs and gynecology are more than mere 
branches of surgery,” that obstetnes and 
gynecology are highly spcaalixed fields which 
arc most closely related, and that the cany 
mg out of the reproductive function in woman 
cannot be separated logically from the mor 



8(1 


SURGER\ G-iWECOLOGY A\D OBSTETRICS 


phologj ph\*riolog} and pathology ol the aea 
and other cknelj related organa and itrac 
turcs 

The content of the»e volume* mate* it per 
fectly dear that the fcope of knowledge re 
quired of the obatetrfoan and gynecologiat 
take* him far from the field of a surgical ipc 
dallit It become* perfectly apparent even 
to the reader of the table of content* that 
mrglcal treatment whDe of a ^>eclalixed type 
In both obstetric* and gynecology auumc* 
the lesser rble 

Aside from the great importance of this out 
standing \mencan treatise dc\T)ted to the 
combined pecmltv of obstetnea and gyne 
cology one hould not mui the aigtiUicance 
that It u helping to Ox in medical educattoo 
and- practice the growing trend toward the 
logical combtnatiOQ of theae two separate 
branebn in the medical institutions of tbJs 
coantn 

The editor de-^^’es great pnuie in securing 
the o-operatwn oJ so many leaders and in 
correlatmg ihtir eiTorts In the production of 
the volumes of ObUrtnet and Osnfcal»ty to 
the adx'ancement ot ahich specialty bu life 
has been dewted Fr£d L Adsxb 

■ARTHRODESIS Ii\ JOINT 
Tl BERCULOSIS 

At (he Jiili meeting of the International 
^ Drthojudic sodetv in London the 
treatment of tuberculosis of the hip 
was di*cu»#ed ID a nmposium and the same 
subject wn brought up for discussion the 
following week at the meeting of the British 
Medical -Vswiation m Dublin when the 

RfiJe of the Fufion Operation in Surgery of 
the Hip Joint was considered As a result 
of these discu. nons it was very apparent that 
there should be no sharp di3tinct>on between 
a so called confen-atn-e line of treatment on 


the one hand and a nidica] or surgical line of 
treatment on the other 

In recent year*. In the United State*, 
arthrodesis in the treatment of tuberailoas of 
certam joints particularly of the knee, hip 
shoulder and ankle, and by indirect attack, 
of the spine has gained In favor TTic 
reasons for this arc first uncertainty con 
ceming maintenance of the so called arret of 
the disease following apparently successfol 
noa-opeiative treatment and, second the 
length of time n ecessa ry to carrying out of the 
treatment There ha* always been a tendency 
to avoid definitely recording that the disease 
baa been cured. 

TubercoJosi* of a joint I* a secondary focus, 
the infecting organism coming bj way of the 
blood stream from a primary lesion situated 
elsewhere in the body Many pabeots with 
tuberculous joints are found to have other 
demonstrable leskms in the long* kidneys, or 
genital tract althcpugfa the lesion la the joint 
may be the most disabhng arx! mav be that 
which forces the patient to seek relief The 
treatment of rnch a joint is therefore a meas- 
ure directed sgamst a local lesion that per 
hap« IS only one of •e\’er*l foci. All obeervcn 
are agreed that bonj ankjktfis in lultaWe 
position for functioo is a hsjqiy result m 
tuberculosis of joints. It is immateriil whether 
the fusion ocoira through natural processes or 
through surgical Intcrraitlon 

In the British Isles recumbency has long 
been recogmaed as a prime requisite in cany 
mg out cooservntivc treatment of tubcradoui 
joints by rest and fixation whereas In the 
United State* prolongtd recumbency ha* not 
been looked on as being esseotial nor In the 
United States In general are the fadlitie* 
available, particularly for odult luffcrers, for 
maintaining It. Ambulatory treatment with 
the best possible fixatfcin by aid of iphnO^ 
plaster-of pans cast* has been generally u*®* 
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m this countn It 13 a fair cnticiam also, 
that even with what might be considered 
ideal fadbties and Burroundings at com 
maud, conser\’ative measures arc earned out 
only tex) often in a dilatory and haphazard 
TTunn er Constant supermion is necessary 
lod the fact that such supervision is so diffi 
colt to gi\e IS one of the best arguments m 
faNtir of production of sjieedy fusion by surgi 
cal intervention There is ample evidence 
that fusion of the knee hip shoulder or ankle 
can be produced surgically with satisfactory 
mufonmt) 

TTiose who fawr conservatue treatment 
pay little or no attention to the long period 
of time neccssarv to attam a successful re- 
sult nor do the\ appreaate the frequency 
with which conservative measures are appbed 
m a haphazard manner Patients who, after 
yttrs of treatment in an mstitution Anally 
have obtained ani:\lo3is by natural processes 
are pointed to with pnde Although the advo- 
ates of conser\'aa\e treatment readily ac 
knowledge that fusion is quickly accomplished 
b> operation they refer cnticall) to the 
sinuses that may follow arthrodesis and to the 
occasional case m which the disease is dis- 
*cnunated to the meninges They fail to 
remember that the same compbcations are 
*ccn m a certain pierccntage of cases m which 
®^®*^rvative treatment is used They focus 
attention not as they should on 
Aether or not the disease in the jomt was 
^^^®niated b\ arthrodesis but on how long 
Jhe patient lived Arthrodesis of a tubercu 
^ jomt could ha\’e no effect on longevity 
m to far as it might favorably m 

Qcnce the patient’s resistance by removing 
one of his tuberculous fod 

If the opieratiiT mortahty were high or if 
Po5toperati\T compbcations such as dis 
*^®^tion of the disease or prolonged dram 
^ Were usual sequences it might be argued 
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correctly that the operation was too danger 
ous Carefully prepared statistics show that 
the surgical mortahty if the opicration is 
performed by a compietent surgeon, is negli 
gible that the large majonty of wounds heal 
by primary mtention and that few post 
operative sinuses dram unduly long There is 
no reason for such operations bemg under 
taken by surgeons not trained and skilled m 
the handhng of such cases for comparatively 
speaking the cases are few and can be cared 
for at a time and place selected by those 
competent to carry out such opicrations 
Groups of patients treated by conservative 
measures and groupis treated by op>cration 
never have been fairly compared To make 
such compianson would be difficult, for the 
piaticnts should be of comparable age, and 
should have comparable mvolvcment, not only 
with relation to the joint affected but also 
with relation to the number and typ>e of 
tuberculous foa The truth is that arthro- 
desis is only a single procedure in the care of 
these piaOents. 

Arthrodesis is undertaken to obbterate a 
local condition in any given jomt, and the 
obliteration should be thorough It is an 
madent m the treatment of a systemic dis 
ease and its usefulness depends on whether 
or not it eradicates the disease in the p>articu 
lor jomt attacked The late Sir Robert Jones 
stated that tuberculosis of a jomt should be, 
when possible treated as a local malignant 
growth There is too great a tendency to 
spUt the treatment of tuberculosis of the 
jomts mto the so called conservative and radi 
cal (opieratTvc) measures As a matter of fact 
opierative treatment may be the more con 
servative tyjic because m selected cases it 
hastens healmg and allows the patient to 
return to productive life m a much shorter 
time than would be possible under the regimen 
of recumbency rest fixation of the joint 
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Iidiotlierapy and so forth- Aithrodeaii is and yotmg children are generally thcmght not 
not applicable in tD ca«* multiple foa ac to bo good subjects for arthrodesis Probably 
companled by poor general condition of the the operation fa not used often enough in 
patient, draining sinuses with or withoot treatment of children especially If the dfaew 
amyloid diseese and involvement of both is cliaracteiiied by much destruction of the 
kidncj’S are contra indications. Old people surfaces of the }oInt M. S, HmojEasas 



EARLY AMERICAN MEDICAL SCHOOLS 


SCHOOL OF MEDICINE, TULMNE UNIVERSITY OF LOUISIANA 

ALTOV OCHSNER, BA iLD FACS. Men Oieeakb, Lowsiana 

DtputteCot ol 8uTei7 School ot UfdUM, TuIsm TaHtruty oi LnMam 


T he coDcepbon and the founding of a medical 
Bchool in New Orleans, r^nch « now the 
Ifcdical Department of Tulanc Umv'ersit) 
of LrraUana, wr ^ largely the result of the efforts 
of two young pfaj-sidans, Thomas Hunt and War 
ren Stone, wh^ original acquaintance was 
iugei> one of ecodent It Is also rather unusual 
list these two men whose previous training had 
been entntly different should be responsitJe for 
the devtJoptDCjt of one of the greatest medical 
iMtittitons m the Umted States Thomas Hunt 
WM bora in 1808 of wealth} parenta After gradu- 
tdeg ffotn the Haiverot} of Pcrvnsyfvanfa he se 
enred additions! training In Paris before retunuog 
to Chirleston. Warren Stone, also born in 1808 
111 the son of a Vermont fanner and had none of 
^sdi-antages as regards education which Hunt 
He graduated from the Medical School of 
Kttifidd i f as s achusetti, and began practice in 
Troy New \ ork- While there, e^y in hla prac 
^ he was called upon to treat the first case of 
radfla b the city which occurred m a French 
He became \’efy much interested in 
ccnditioii, which undoubted!} had much to do 
wtb ho suhseqiKint career Shortly a/ter this he 
kotk, en route to New Orleans on the 
di^AmeUa together with one hundred and seven 
paacngcra. There were four cases of cholera 
when the ship left New York wluch 
After 4 day* increased to twenty five 
a severe stonn the vessel was grounded on 
near Charleston and it was here 
tai^ant and Stone met, the former being placed 
cif the camp on the Island Following the 
on FoUey Island Stone continued to New 
arriving there m December, 1833 and 
R Womted on the Ch^ty Hospital Staff 
because of his acquaintance with Stone 
•^^jlterward moved to New Orleans and was 
house surgeon to the new Chanty Hos- 
fsew Orleana, which position he held until 
b 1834 to dev’ote his entire time to the 
of a medical school of wbch he, Stone 
^iamson, Hunt s successor at Chanty Hos- 


pital, bad dreamed Through Hunt s influence 
Stone wasappomtcdassiataothouse surgeon under 
Dr John H. Harnson- He, howcv’cr performed 
the teaching duties of Hamson who, beause of ill 
health was unable to carr> on an actis'c teachmg 
schedule e\m for the first ynir 

These three men were responsible for the con 
ception and founding of the medical school in 
the South and Soutbiv'cst. On September ag 1834 
the following partial prospectus of the Medical 
College 0/ Louisiana appeared m the iY«e Oritc 
Ba 

The Qfldenijned prscutionm of New Odcaas, coavinced 
of tlw inwl of sdratibc jnedreal kaoirtedg* b the itate atid 
b seven! of the sd/oinbg states, tad of th* ootHolUence 
of seboofj necestary for the diffuswQ of Uttt ksowtedge 
utd **ar« too that tnjtttlsUDce with the pecahtr 
which prevaiJ la Llut part of the naioo ctaaot be made in 
f uui Philadelphia, but onut be obtalsed by 

stodoits at the bediide of the patieot, asd aaxknta to 
adeaace the cause of adeoceaad to dissemioate the fc^wh 
edge of human soSeittig and to pot an end to the mur d oous 
nncdcQ arvi exnpfrvaJ arts of selGsh noeetdatora on the 
ignomnce of vulgar credullw and thereby to increase the 
^ppines* and prosperity of the country have asaodaled 
tboTuelves togelheras aracoltyfor the purpose of deliver 
bag JUedicaJ Lectures in the under the name and stj^ 
of the MfdicaJ CoHege of I-ouiilana. 

Id selecting New Odeanj as the pisce for the location of 
thefr school the undersigned hare been goremed bj’ tie 
foUowiog aoiOTig other reasons 

isL Beouise It b the largest and nx>st popoloos town 
In the South west and moat accessible to students. 

snd. Bscaoi^ iti hospitals which w{D he open to the 
understoed for the puipoac of lirftnie^n are the 
Urgot m the Souths and 'tVesteni states, so that 
FisetkaJ iJedJcine and Smrejy tan he taught at 
the bedside of the patfent, the only place lor this 
st^ 

jrd. Because the ittidy of anatomy can be prosecuted 
with more adrantagea and at a cheaper rate bm 
than In other dlies of tha United States. 

4th. Because New Orleans Is so healthy dunnu eight 
atonths in the year that student can remam fn It 
and atndj* dlSereot typo ot diseases at diSaeat 
•easoos.* 

<Fw tb« <y Mr ■ortWm co/Wfocf vSo an net 

OrWasa tMtir it iboaU b« rwn*<riinl (Sit tW osit aoetlM 
•aMld b« cJtwM to tSi «tlni rw 
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bUROERY GYNECOLOGY AND OBSTETRICS 



FIf. L Tcl»M UaireittTScfaod ciTXItdkiiK. >&>4> 


5 tii B«an>e tt b ft eoanurciil tovi tad Don piriial 
occv (0 lUfnfi thta tsT otbo diw «t 
iadividutb t^ u b copt aiuea lly tae bett fietd (or 
tba ttadjr «( ta «be So«ti«W. 

6U] Btcuae fa c o oa ecri Mu ce o< la ymt popobtfan, U» 
boipictb tn fiOra potkoO. 

7tii BroniK, u tlM mkrttfu rd pledc< tbemtehot. 
ftsdcnti ou ret batrd it trestT' doOtn t 
mootb 


A Heme lottltitloa bu ilmd)' bees Un keif vuted 
Qi Tbc e ^poMt tUendsBf •a;ubitia\ o( kncral- 

edfo n tebooU it s dhtmee fra oi bt* beietofore dared 
tb* door of Kknce tfiintt tbo poor ftodeot tad kti csisrd 
tbn pvt ol tbr connij y to be O'niuD vUb Qoack Docton. 
to tbe dntTQcQDD of hnffits lit* AsustltiiUixiQlLttbBtve 
tn tbeqt to chid) vQI brlsc kaoviedfe to oeir 

doert bnpvt InUxactlao tt t^ cbetpert ^»Tg.le rite ud 
lEord tbe omortaalcle* of caedksl edaMtkei to all «bo 
amj fed iocEaed to at«£ of them tnmt le«<< to 

tbt td%aBciiseU of Sdcsce tad tbe ntknal tmtsm of 
dkeCM (7 rtfokr bred Pbytiduii, cad cusot (tD, [a 
wbttmr potet cf rkv It b co tb de ml , to obttta Uk food 
vbbet cf frej pfaCaatbrofdfi tad (rkad of tdenee. Br- 
ddei, to tb* itadest of ilcdldDe h tbe Sxitb ra t it vQ 
re eonrmm d ttKlf bj tbb ll■^l1^p^l^4e rettoo (or t prd 
ereae* om muj tlaSiix to t lnitb ci it t dbttace h tDI 
eatbk bkn to ttodr dbeaaet tad tbefr tmtiaeat fai tbt 
dfamtte ia vfakb bt rntesds to praJj^t, tad «S1 npplr him 
wltb that lafomUn wUcb b nteumi j to bb tocnsfal 
pnedee, tad vbkb Iw coold art obttb) oxept tt httiK. 

'Cie tmdenifned lU p ectf iPj faritt tbe tttcntka of 
ttadcob of ot tbo Soctbwnt to tbe tbore ot>- 

Ktritkea tad, coebdest cf eoc ccM . Tifwimi ■ that Tbe 
Lcctiirm of the Ucdictl CcOefe oi Loabbat win cota- 
TWfe 00 tbt ftnt Umdtj of Jtimarj tad wlO 000* 
rtrmie lor ferar ■vwrfV.. trocn tbtt dttt. 


Tbtwaw Hant, UJ 5 Profnw of AattoHiy tad Pbyti- 
EtnbcB, blD Adinct. .... 

ChtrietA. L«ngab <n>*LJ Pttf mw of PitodpJa tad 

**T*Uo«w»TSut. ILD Seerrtarf PnrftMsr of 

Tbesrr tad Paedn of XltdldDe. _ . 

TbMaai B. laftJb, JJD PnsfaKr of C hmfatT y tod 

SiaitRlLD Prof*»orof Jltteritbliilc*. 
A**o*tn» H. Ceaia, il D PT5fei« of Otatrtda tad 
Dbcaart of WoiBcs ted Cbfldrm. . 

Dtnxnimtkaw to petoUcal tuataBT ^ W 

br tbe Ad>inrt Pix/nwr of Antto«»T «»d 
rt>emtr.i kctmw wffl be d di rqed twice t week tt U* 

Charfty Houftal Tbe Ho^Jlal will be cfWi orrry dtr!"- 

theatteodaaacf itadtatt. _ 

Ca*aed) Tbo«.a Huwr M p 

Detn of tbeFtenlty 

New Orieasi, Septeaber 15, 1834- 

Thm *u a«aMmbIe oppoiitiOT to Uk foon* 

Ing of the new icbool u evUenced P?p 7 

ItohedintbelayprtMatthattirw. 

the ficulty wai cooipo«d ilmoit entireJy of E^ 

Ibh tpetUDg pbyrfcDtni (In a coe nmnd ty m iroW 

the malodty of phyaidans wcto French tralnew 

that they were t^-ftppointed, md iMj* 

were young was cib)ectrf to 

profetite One to refmed to Foirier’t eraBcpt 

and romplcte review of thit cootxoveray 

The petfcd of Inatrurtfon wat not k»g In ^ 
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pcnoed tbc itudy of medicine for at least three 
jein with hu preceptor he must have attended 
itleast two full cotines of lectures' he must have 
pased an ersmlnation by the Faculty of the Col 
lege, be must be at least twenty-one years of age 
be must present no faults of character he must 
submit a istiafactoiy thesis upon some phase of 
aiediad science." TTie tuition was high apprtua 
nstely ooe hundred and ^ty dollars a seanoo 
The fees were as follows Matriculation fee five 
doHan fee for tickets for each profeasor twenty 
•Wlars demonstrator’s tickets, ten dollars gradu- 
ation fee thirty dollars. 

'Ihe school was awarded its charter by the state 
kplatore on April a 1835 At the first session 
which tenninatcd April 37, 1835 there were eleven 
ttudenti. In the session 1835-36 there were six 
teen students. On Aprils 1836, twelve men were 
awirded diplomas, which were the first degrees 
awarded In medicine or in saence In the Soutb- 
we*t. In 1840 a small building was secured In the 
of the Charity Hospital Prior to this the 
^^aying had been done largely in the homes of the 
P pjfesBo cs and the Chanty Hospital In 1845 
the efforts of Thomas Hunt at the time <rf 
adoption of the new constitution for the State 
wLouisana provision was made for the establish- 
of a State Umversity of which the Medical 
of Louisiana was to became the Medical 
^^^P^^rtrnent of the Umva^ty A buHding was 
Greeted by the State and in return for the financial 

l^^^***^ eoMfcud Uf»cl7 ol • rrprtitfc* trf lit fim rttrV 


aid received from the State, the faculty of the 
roedicsd school agreed to attend the patients at 
Chanty Hospital without remuneration for a 
penod of ten years. In 1847 a larger Mescal 
School building was erected by the State at an 
approximate cost of forty thousand doUars and 
was one of the largest and best equipped medical 
buildings m the United States. This building was 
a part of a group of University buildings located 
on Baronne and Common streets which were 
occupied until 1898 (Fig i) In 1844 a surgical 
ampnitheater was erected on the grounds of 
Charity Hosmita] half of the funds for which was 
contributed by the Faculty of the Medical School 
In 1850 an appropriation of twenty five thousand 
dollars was made by the State Le^ature for the 
purchase of anatomical obstetrical physiological, 


sumcal, pathological and dermatological prepa 
ratl^. models and drawings. Wai models of 
skin diseases were obtained from Mr Town's 
onginal collection at the Guy's Ho^tal, London 
Anatomical preparations were secured from the 
Academy of Anatomy in Florence The museum 
of these models and preparations was one of the 
finest end largest in America and probably 
equalled any m Europe. The size of the student 
b^y increased in number until in 1846 there were 
one hundred enrolled In 1858 there were two 
hundred and seventy six and In 1860-61 tbw 
were over four hundred students. The actinties 
of the medical school were suspended during the 
years 1862 to 1865 because of the Civil War The 
Colley was again opened in 1865 and since then 
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rv J HutchtMoo ir«=«W BaMJm Dtcaite r tojo. 


faMj^tmoptedh proipered, the tou] amobi 
of mduite* up to the prcseut time beinr 6 t»cL 

In ^ « fittm 

vwted reiitlm m XaihvflJe. On ma juu ^ 

^ to wlo^ tv ,rm^ 

the Br»t *t«in boat Iran \ew OtWfm i 
tni\^ of the boat he wu impmuj by the Uc» 
mmiber of LouWer* 

thdr tail to Kentack> ichoci*, which tocS 
tocoaiT tt that time. In the devutattn#' m-M. 
•troctkm period following the aril „ 


location hecame nnpoarible and It wai to order 
thatat fmfl a r edneatioo might be obtained In New 
Orieana that Paul Tolane gav-o the mooey locnc 
om a mflllon dollar* — a cooriderahle Rini 
at that time , for the fcamdlnr o( the Umvenity 
which today bean hi* name. In 1884 the Unlver 
Bty of T^ a nlun a became biown as Tulane Univer 
*Ity of Looi*ttna, and the Medical College of 
Louia&aa became the Medical Department of tbc 
Tulane Unh-errily of Louiiiana. Since this dme 
the Cofiege of MediciDe of Tolane Unl\'cialtyhas 
maintained the polim or^lnalJy tatenJed bj Paul 
Tolane he, a Louauma and loutheiii ichoolwf- 
marily for southern boya. The new Tulane Unl- 
TOiftT was buDt cm Sl Charie* Avtnoe oppoaite 
Andubon Park- Herwever the medical KhoD] 
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cDCtinaed in its old domiale on Baronne and 
Canmoo Streets until 1893 when Mrs. Rkhard 
jKi, the wife of Dr T G Richardson, who for 
)Tii8 had been a valuable and loyal professor and 
(kin of the Medical Colley donatol funds suffi 
oent to erect a new medical building on Canal 
Street (Fig 2) In 1906 the first two j^ears of 
medidne were transferred to the campus on St 
Charles A\'cnoe at which time another Richard 
KD Memorial Building was constructed The 
bdldint on Canal Street because of donations by 
Alexanoer Hutchinson after his wife s death to 
increase the effioency of Tulone Medical School 
ind provide furthermore for a free dime for the 
desdtntc uck of all races, colors and creeds be 
time kncFwn as the Hutchinson Memorial Build 
ing Thia btrildi^ continued to be used as the 
idminktiathe offices the Tesearch laboratories 
ind cksB rooms for the two dinical j^ars until 
December I 1930 when a new Hutchinson Memo- 
Dtl BoDding (Rg 3) was completed on Tulane 
Awnue adjtjcung Chant> Hospital This build 
mg was made possible bv a donation of one and a 
tparter miDicia dollars from the (Jerieral Educa 
hooal Board- The building Is modem ui every 
toped h(wse8 the adininistrati\e departments, 
toeardi laboratories, daw rooms, and an out 
petJCQt department for the two d(ni(^ yeara. It 
a unique in the respect that the bull(3ing is so 
that the out jjatlent teaching Isconducted 
R mdindoal offices. Each s^or student has for 
ha own mdividual use what corresponds to a well 
^^tnpped private office In the buildmg there arc 
ooe hond^ and five such offices equipped with 


the necessary gramming tables desks, chairs, 
dressing cubides sterilizers and laboratory facDi 
ties for routine laboratory work The 
tion and the care of patients m the out patient de 
partment is done entirely by semor students under 
the supervision of mstructora The hospital teach 
mg Is still conducted m the great Chanty Hos- 
pital which because of Its wealth of material m 
duding almost every type of lesion and morbid 
process, is an admirable teachmg laboratory, and 
m the Touro Infirmary where there is also abun- 
dant dmical material 

One of tbe chief contributions which Tulane 
University has given to medicme has been the re 
searches m vascular surgery Warren Stone in 
November 1849 was the first to cure an aneuryim 
of the vertebral artery Symthe first ligated sue 
ccssfully a subdavian artery, whereas the con 
Inbutions of the master surgeon, Rudolph Matas, 
to this field of surgery est^aally as re^ds the 
conservauv’t treatment of aneurysm by endo 
oncurytmarrhaphy, and the transvenous suture 
of ait^ovenous aneurjim are too well known to 
n^ further elaboration 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEIV BOOKS 


T he third -niamt of Cnrti* ObiUtfiu appropriate to tmdCTCDre the aalatk* 

Cy»*ci)i»t7* b futt off the preat. The fint two of the aolbora that "It li wl»e to err on t be dde erf 
TohuDrtluiTabeenreTlewtdhyW^ Chlpman conaermtlon the dlaeue bring eaecntlaDy cn ti 
and Lrriii* Cutter The book befwe la U opened ccmpoiaUvrir ywing wtmai. A cb^iter by 
with a Mctlon on XHtprfaceraenta and Relmtioo*'’ Anspoch on ectopfe pregoaoCT In whkh be empha 
to wUch Baar Farrar and Ward have CDOcrfbnted. alxea the dlagnoadc valnc of the yaritm toa id 
It b prefaced ^ a abort Introductory chapter by pregnancy b foQowrd by a icbobrly £scaAa erf 
Carti# »bo waraa agalnat tha tendency to ortr Icnconbeca by C. H. Dayb. lYa nay hare debded 


Carti# »bo waraa igainat tha tendency to ortr IcncotTbeca br C. H. payb. lYa nay hare debded 
co rrect Injorla auatafned m t^dhlrth and atreiaea ocnelyra In the belief that genital hstoLe that but 
the valoe of recooitnictkci althoot andue tenaioa. In the dayi at hlarioa Sln^ hare ao bogcr thrir 


Eaation, or rigklltY 

In the lection on Dbuirbancn of Fooctlon 


former practical Importance but “with the b- 
CTcaae in the naraher of complkated priro-thdoo- 


C, Jeff pcoKntJ a yrell vnitten chapter on tnal and obatetrical operatlou the rare fiatoLe art 

dyamenarrhen yrhlch for pnetkaJ rraioea, be b bccocalng more coenmon ” and for thbitaaonRavk 
IndJned to conilder at a ataea.te tboogh actually chapter oo the rabbet wHl bt a raloable trimnea 


It ii merely a r)TBptoaL The Tiri*»j typea of Rypcrplaala and (uue) endewetritia are coo^ 
Dterine hemorrhafe, imcnorriuea and aeantv men- tcntly preaeated b) \crvah. Id the duacrtatioo by 
atnarlon, and, tinjii y the dbturbancea of tbe Lena on bachache It b Important to aotethat 
maepaoie are dltouaed bv NoraL The nibject of pelrie dtborden arere reapoodhle for thb lyioptam 
iterillty hai besi entnuted to RqUb to *b^ ve la folly 49 per cest of hi* caiea, aa proved by ortM 
are indebted for a moat mteieatlng chapter Reb foDov-np isveatigatioiL Frment aafftiocs totk 
CDntrfbntei an inatnictite ducnirioe of Tiriona lox coetnry Botvithaundlag the chnek cnagcstn 


problenu neb as yaginlfmiu dryparcnnla iterfE 
zatlon 


that tuoaUy c>caira Ln a r«troflea*d oteroa »ld 
probpaed ovarfea, may anae backache eren In th* 


The faQoainc aedkiD 00 The Endocrioea Is absence of indanunatory cnmpllcatiooa, and the 
Gynecolocy and Ohatetria U probably ibo heat pain can be cured by nrglad m»iia. The rerWer 
that has vet been written fn the F. prlfth boguage. Is quite in accord with thU attitude thoogh be woui 


that has vet been written fn the F. prlttii bnguage. 
Aflen of the \llen Dobv teat fame. Comer ndOpp 
£. Smith arid Engle have divided the hekl to wUco 


prefer a trial yriih pesaaiica pAjr to any eperal^ 
The taccffding acctioo on “Other Cyneciv™ 


thev themsel ei faiye made nch notable original llbcajea and Symptom Compleica 1 * 
contnbntions, and discuss the ovarian hormone, th® chapter on Icsons of the cerrla wberdn Hwden 
corpus hjteunL, and the anterior ptuitaiy hormone, gives a very dear pceaentatlon of thb sshle ct and 
respecilTrir and the eboie problem b gathesed np, joes Into satisfying detafls receding tie abnt^ 
as it a ere, In a chi«er on gynccolDgicaf end^ Kkhard R- Smith adds a short diapter 00 
ertno logy by Novak That thb writer has bed able of tbe meatus urlnarins and urethral camatitt 
to pcoent tbe vast material conebriy and yet Tbej foBow four chapters on dbeases at vnhrt *“ 
c ih aui t iTelT In only *7 pages, » but anotbw pio^ vagina from the aatiMritatiye pen of Tta»g. • 


uu,/ M, a wii KuuioCT prw* vagina nom me anuMatauve ^ , 

of hb mastcrlT grasp of the eobject. on gynatresia by Gocdlon, o*» tnvefsk ea 

Tbe n^ section comprises a number of unrelated the uterus by Irving and one on the cEal^aji*^ 
tcfrfca. Ree ae and Kimbrough write on endomet of omental malfonnatkm by JIaiaoo and 

11 . I_ .t - I, 1 . . .t , .1 ..t. flMTI^tm 


rioaes ahlch they consider unreaervedly In the Hghl 
of Sampson s c^ilsnation of tianstubai endometrial 


The bst section of the work contains amm® 
spedal topics.” Curtb cootilbutes a cn^g 
^ t.\< ,1.. . . ._t_.4L« iiifl me OB 


vT-1 u 1 Loa ojuuamMMi acaatrootfli. emuaaener wme» ,1^ 

has already produced an lmmvn«g and at appemilx and targe boael to ^nccology a snDj^ 
diM coafoi^ Hteratnre, thb dapter ahould prove whichb naturally of great ptarilcal vaJo^ ^ 
particularly hdpful, and as to treatment, it teems TJrinary Tract ProU^ In 

OwTTOa « OYvrrrrft^ TA—j . iToated scparitelv by Hunner and by 

y oBen . lui. di.pt» m 

cologlcal roentgcoofiaphy and Bumsm 



reviews of new books 


UiD with an exhaostive treatiae on radium The 
eib}cct oi blood tianiiujdon i» d»U ■wltb by Fita- 
ertld and Koch, that of pre-operabve problema 
by Gardner Anesthcaia £i ToweD c topic, and 


biWeat oatlioe, the reviewer cannot refraih from 
ODoUnc aathor’s dictum that the old adage 
Hatte makes wute should In gynecologic^ 
t u rpr y be paraphrased as Haste makes mor 
bWity and mortality ' Of particulai intereat art 
the Jiscaafion by Pollock on neoropeychiatry in 
rektkm to gynec^gy and obstetrics and the cios 
lug chapter of the book In which iliddleton wntea 
on the connectioai between internal mcdldne and 
ohatetna and gynecology In these two chapters 
brid|ei arc boflt between our ^>edaJty and mother 
fterndne. 

The mere recounting of thecontcnti of this volume 
can not do fall jostice to the excellence with which 
each of the maldtudincrus topics has been handled. 
The editor has, indeed, known how to choose hi* 
ctilaboTatorv Aa Chipmaa pointed out in theae 
cohmuu a few months many of these chapters 
•re teal monographs. This nectsaarily involves a 
certain amount of overlapping but so splendid has 
been the oo^peraticQ of ^tor and associates that 
tepetltio&i have been reduced to a minimum. I do 
&ot pretend to have studied all of the iroo pa^ of 
fill volume. That would have been phyMcefly 
ioposilble in the time set for me for this review 
Bat la goloK through chapter after chapter 1 hav>s 
hfond praetJeany nothing that could senouslv be 
questlcnttL and very Uttm that seems to have been 
voitted. There arc 1664 fllaitratloni in this one 
^tone. Because of the proWbidve cost of reproduc 
uon in color they are almost altonther In black and 
^te. The paper, however is of such good qaaiily 
that even the pbotomicrographi come out perfectly 
dear 

Each volume {tx own Index and In addldon 
is a separate General Index of 137 pages to ail 
three Tohunes which will be found cxWcmeiy con 
TcofenL 

No* that the complete work b before us, it b 
Pwlhle to evaluate more folly the significance of 
thb undertaking. It b for the first time that the 
pi of union in «pM»jVtng countries has had 

•^cesi to a reference work of this ibc and scope, 
'vc are not dealing with a textbook auffideut for 
the needs of undergraduate Instruction but with a 
^ encyclopedia, a sommary of knowledge whldi 
^ be of importance to the advanced student, 
to the pisctltloner in seardi of guidance, and to the 
®P*daiced spedalbL As lui It b a credit to 
"oerican gynecology and obstelnci of which we 
lastly be proud. Butbe>VHidanynationammIt, 
|t b a monument to our *p<MdaltT Itseif It proves, 
u further proof were no^oi that obstetrics and 


gynecology are Indrvbimo, and the bibliographic 
tefetences at the end of eadi chapter show that the 
sources of our knowledge come from all the world 
and have nothing to do ^th toHUciI or geographical 
frontiers. The dghty contributors have done thdr 
best to present the present status of thb knowledge. 
Bat In our fast moving time new truths are found 
conatantlv, and former views are apt to be revi^ 
To prevent thb work from ever beaunlng obsolete, 
we are promised that every five or eight years a new 
edition wiB embody all the pro gr e ss made in the 
meantime to that thb ObsUtrlcs and Gyntcahiy will 
atemhly advance with advancing generationi. 

Editor and publisher deaerve our thanks for their 
great achkrvtmcnt. Oaoaci GtuJioax 

T he 350 page monograph^ by jtreho b the first 
attempt in English to describe the part which the 
pelvu plays in fflc^em obstetrics. The author pUces 
particular emphasb on pelvimetry and esped^y on 
rocDtraologlcal mensuration. 

Thb emphasb has led the author away from 
sound clinical jndgment The statement on page 9 
that practltkmers imskilied in mensuration have 
come to depend cm the dangerous test of labor*' 
must not go unc h a JI cnged. A teat of labor properly 
used, will always remain the final teat of any given 
pelvis Every obstetridan with experience 1 ^ seen 
pehrta, with measurtments indicative of dy^ocU, 
pennit rapid and nncompUcated delivery The tise 
of the fetal bead the fetal attitude of fiedon or 
varylog degrees of defiedon, the portion of the 
fetal bead at the pehic inlet, etc. all ]^y r^es in 
the ultimate outcome of any given later Peivic 
mensuration alone cannot give a definite pmg norit 
except in the few instances of abaolate mspropor 
lion. The terderlfne pelvb most have a test of 
labor for proper obstetrical evaluation. The aathor 
hlmsrU agr e es with thb thought on page rii where 
be states that a test of later may be aUowed before 
caesarean section b dedded upon. Furthennore a 
properly cundacted test of labor b never dangerous. 
Thb b obvious to every experienced obatetridan 
Jarcho must feel that it b safe or he could not 
recommend It as he does In the text of the book. 

The author has gathered together a considerable 
bibliography and quotes freely fttm the Utmture, 
He has, onfortunately, been careless in several 
insunces in faflmg tojpve credit to other worker* 
In iW* special field- The method of lateral pclvim 
etry on pare *69 has been described prcviotulv by 
Thoms in ^ Ae» En^^nd Journd of Utdicint for 
10*9, volume 100 pare 8*9. The author's method 
of roentgen ray ccphalometnr on page U prac 
tically that originally described by Thoms In 1930 
(J Am- M As*., icv, si) Jarcho i method of 
roentM pelvimet^, originally reported In the 
AwUTit^n Journal of Suritrx for November jptj 
differ* from that of Thoms (J Am. M. As*,, 19*9, 

TV* Tupra i» Ovcxruo; 4 9%JJaacAL Uunit. or l^txntxnr 
m au>mj o« RoMrocmaiwtu. 

SSyoaJMMt. B5 J»«H Sti FA C5 Hi* York, twl 
B. Bmmt isu. 
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1515) oqI^ tn tint Jim±o plica tlio patient In 
tbe podtloii ntber tliin in tbe •eml*rtcuin 

bent podtl^ Inter In tbe work, tbc utbor re 
r uMj htmtrif Mivt (tita thtt he pucei tbo padent 
In the aeml recti mhent poiltfoo- 

The book Ii prc/njdjr and «ell llhutreted but tbe 
tame carelaenai noted above, haa cauaed the 
anthor to fall to (Ire doe credit to Stunndorf for 
Olajtiitlon 55 ocpafc 171 Sturrodorf &rrt deacHbrd 
tbe mcaaurement ol the inmboaacnl Index In 
StnoriT Gtwicqloot axd Obitetiici in Angoat 
1931 xUIl, top. 

Ilia rewewCT cannot agree with tbe atatemeot 
that “the fandamentil canae of difficult hbor la 
that tbe child ■ bad and the motber 1 pdrli do not 
fit nor to his condndlng statement that roent 
(coological pdrimeUy now oficra a practical and 
excetdinfly exact meant of determining the pdrlc 
diimeten. 

It Is to be hoped that a aecond edition vfll in 
dude the nrri itj changa as there la a definite 
place In obstetda for a work rnch as thia. 

Rauv a . Rna. 


T N Sa anbgg a Jla^UU/u ifdx^ms ‘ tbe matertal b 
presented in abort tene itatrmenta, naitaily s to d 
linn in length, each alth a partkolar pfaaac 

ol radwlQgiai dLagnocIa Of the its pafea, ^ are 
(ie%‘Dted tu roeatges dbAoda tbe reatalaing 5$ 
to radjatwn Ibertpv Tu firrt few pagei deal allb 
traera] rtdkJocy Tbe second aecdin on roentgen 
rtia gnosis coven bone pathology tbe cheat, tbs gaa- 
tro-lntmlnai tract indodiag tbe nil bladder tbe 
genlto-nrlairv tna obstetin arkfgynecoiofj and 
tbeslulL Roentgen thenpr radlitm, and ultraviolet 
ran are edequatny taken care of 
Included in ach acetioa detUng «ltb a partloilar 
hr i nffa of dagnorii or therapy are abort c^otatkm 
or atatnnentSD) prominent, well qualified phytldana 
who are not radMogUta, but wbo are highly trained 
in that particular CeU 

The marims presented tut ooly with what 
can be expected of a roentgen examlnatkn oc rsdla 
don therapy but in many Inrtaivra presen t tbo 
indjcalxm for such an cxanilnatloa or therapy 

E. E EaaiH. 


n^DE Cyd*^iQ «/ iirdtr/ar’ b to emsbt ol is 
J. vciuma of inttmai, arranged alphabetic>lly| 
which ‘wQI embrace virtually tbo atire i^Ttetn of 
practkii medidne and auTwery with a complete sur 
Tty of tbe ipedaltiei and medkaJ sdenca. Dr 
Geoeae if Flersol b editor In<Wef and be baa ao- 
lected a (roup of aaKxdate editora chiefly from the 
Pennsrhub medical sebooU to him, klncfa 
of the matedai b supplied by other associates, also 
M rym It FUnU S-uWi, I Se 11 P r.ACJ 


selected because of tbeir pre-eminence in tbe various 
fields of jnedldrM; and medical adencea, not 0^ 
from most of tbe great medical scbools of tha United 
Stata and Canada but also from many of tbe coon 
trfa of Europe Centra] and South America. Tbe 
voluma are 1^ a coorenlent tiac (7 by 10) of 700 to 
1000 pages, in attractive flexible green blndingi. 
Tbe materiti b wdl printed on substantial paper 
Tbe dlacfise entitia have been Iq an ordciiy 

way from tbe standpoint of eilolo^ pathology 
symptomology dlfierential dbgoosb. and trat 
ment. Tbe operative technique togetner with pee 
c^Krativt and postoperative management has been 
cmphaalatd In the care of tbe turglcai disorders, 
gynecology obstetika, ophtbalmology srul oto- 
laryn^ogy An exanipls of tbe care with which 
tbe edtor has prepared thb set b hidJcated bv se 
coring such qvcndld scetkiDs as infectkns of Uk 
band, backache, becterlology Immanology and 
othera. 

The first Tclsmc starts with tbe topic “Abdomen, 
acute,'’ and a good difierentlal dlsgoosb ends up 
with a well baluiced coosldtratkio ^ tbe problem. 
Tbe iDdhridual dbeuMkn of appcndldtb cocoa at 
tbe end of the volome. Drug* both old and new. 
such as aioca, aUontI, and avertLn, are dbenssru 
from the aspect of the pharmaeolofbt. Ancstbesb. 
amputatioa, ■nim*! gja aaxnplo 01 

seb}em aji^waring in thb alphabetical arrugemat 
vhl^ are weli treated. To date only the first 7 vol 
oawsbave been pcblbbed but the rerlrwer feeb that 
if these ToJoEoa are an bde^ tbe cydopedb wQJ 
prove to be wry useful to tbe large ajunber of pfay 
sklau not only in general pradice but to those in- 
terested In tpe^ fideb. Dr ncrsol stata that U la 
planned to bring out a supplement from time to time 
to c o ver tbs rapid advanca and constant changa 
taking p bee In medidne. U Qnaiiz fiAxox. 


P I a Tolomc of seven hundred paga with fire hnn 
dred UJustratlona, Bland prescnti a textbook* of 
otvtetrki wbkh bad ita origin In a set of obstetrical 
nota and tabla that had oen prepared and osed 
for tachlng purposa by tha aolbor Tbe Uiustii 
cxmalned in tbb text are well done and an 
graphic The subject matter b well preseited and 
oca finds it easy reading. Tbext Is a definite depar 
tore from the arTtcj^eat found in most standard 
texlbooka, In that Bland trats of all of tbe pathcl 
c< pregtiancy — antepartum, henwerhage, ec 
topic gestati^ tamnlss, etc, arid tha treatment of 
th^ conditions— before normal labor U coosldcrtd. 
It would aeem th«i (or the beginner to bare a true 
appeedatloo of tbe ratknile of various methods, of 
tbe tratment of placenta pcKvia, for enraplc, ba 
■bould have some knovlei^ of tbe mechanic* of 
normal labor 

In tbe chapter 00 Symptom* and Diagnoab 0* 
Pregnancy a rather complete Ibt of metabolic. 
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ind bWodc tati Ii described The im 
poctince of the Asoihclm Zondek test in the early 
&piojb of pregnancy is properly stressed In the 
time duptcr under lie discussion of "S. ra> in the 
only diagnosis of pregnancy, Bland states that 
X-ray u a diagnostic aid U not available until after 
the Bith month. This statement is repeated m a 
lobsequent chapter This Is very surpniing and con 
tmv to the general consensus of oplmon in regard 
to tie time at which fetal skeletal ontlme can be 
demonstrated by roentgenography 

In the chapter on ‘ Antepartum Hemorrhage the 
author presents a very graphic description of pla 
cents previa by lilustrmtiona. However a departure 
from conservative, operative obstetnea la notrf when 
manual ddatation of the cervix is mentioned in con 
nectloo with the treatment of placenta prmvia. 

Tables of differential are to be found 

throughout the book which with the more com 
mon complications of pregnancy snH labor and 
licwld be rather helpful to students. The HIlUs Im 
preaaan method of estimating disproportion between 
tie fetal bead and the maternal pends is described 
and this maneuver In eipcnenced hands U a very 
valuable procedure in the list weeks of pregnancy 
*hen a disproportion is suspected. A rather com 
pcthctBlTe appendix of referred reading u mduded 
b the book. 

Tbe reviewer feels that this textbook will be val 
'mUe for tbe students of Bland as it will illustrate 
and augment his particular lectures and thould be 
a worthwhile book for the ohstetnaan 1 tibrary 
Canam C Ekfflrrrt 


authors present m the vxtlQme of Tkt 
^ Tear Book of Radiolc^ a r^iurai of the most im 
pertant articles on radiology that have appeared m 
nicdical literature the past year Tbe abstracts pre 
sented are coadse but nevertheless give the essence 
of the article. In the compilation of tbe various 
srtides the authors present 493 illustrations, which 
^ well reproduc^ and whii add greatly to the 
value of the book. The ma}ority of the Uliiatradons 
sre reproduced from the original roentgen dims or 
photogiapbi. The articles used are not only those 
^PI*nnng in radiological ioumala of America but are 
drawn from tbe many periodicals in the deld of medi 
One which deal with radiolo^ The authors have 
slso drawn from the great umvemty clinics of Eu 
cope. This enhances the \TDlume greatly espeoalJy 
the physician who ia not conversant with foreign 
It^gea. 

The volume cervers the field of roentgen diagnosis 
toentfcn therapy anH radium therapy Important 
advances have been made in the newer phases of 
nwUgoi dta gnf>ri^^ luch as encephalographv >xn 
tticulography Intravenous urography, pelvimetry, 
hepatotplenograpby and studies of the heart and 
in the firid of gajtro-intestinaJ diagnosis tre- 

tU \«r Book PaUnScn, lac.. tsJ». 


mendous advances have been made by the revised 
methods and the vanous agents employed The use 
of opaque material In small quantfces followed by 
the mjection of air has opened a field of great poasf 
blUties The literature aealing with hcpatoiplcnog 
raphy by means of tborfnm dioxide Is compiled and 
the procedure Is gradually gaming favor 
In roentgen therapy the r unit is being used almost 
exclusively This standardixatiou of a unit of doffge 
has been an Important step in roentgen therapy The 
newer eouipment providmg for mn^ higher voltage 
which Will deliver a quantity of X rays equal In qual 
Ity to the T raya of a four gram pack, ia enthu 
alastically praised bv some advocates. Numerous 
communj cations dealmg with radium bomb or massive 
radram pack type of therapy are present^ Tlus 
type of treatment is avallawe only in the endowed 
in^tutioDs at present and the results are being 
awaited with considerable Interest It Is highly 
praised by workera in Stockholm. Paris and parts 
of the United States but the have found the 

four gram pack of little value. Tbe method of Con 
tanl m treating malignancy of the iroper respiratory 
tract la being quite generally used both In America 
and in Europe and U being accepted as the method 
of choice in the treatment of these lerioos 
Tbe volume should prove very valuable to the 
busy physician who has not the time to cull through 
the vast amount of material presented, and It should 
serve u a working reference acquainting him with 
the more recent adiances m radiologic sdence. A 1 
though the rtnewa are often brief the artides used 
having already been present^ in condensed form 
tbe project and the utlifactory manne r of presenta 
tion are to be highly commended and the volume 
unreservedly recommended Eaxl E. Babth 

TN the prep>aratjon of hla bookj Dr V Mdsen has 
^ covered tbe whole field of vanense veins in detaJL* 
At the same time be baa not been verbcM in the 
work He baa drawn from his extensive experimental 
work at tbe Royal Veterinary Hospital both for the 
pathology of varicose veins and In a study of the 
pathological reactions present following tfw injee 
bon treatment of same. He discusses very dearly 
the assoaation of varicose veins to varicose ulcers as 
well as to the other complications and end results 
often foond present Hb technique of the treatment 
b simple and dearly stated though not as carefully 
worked out as has been done W some of the Ameri 
can pbyirciana and authon Tiic book fa well fllos 
trated and fa very wtU published. It fa without 
question the best book on thb subject published 
abroad. IL O ilcTflECTEas, 


^HE authors of the book on postural defects' are 
k well qualified kale Unl\-enity men. One b pro- 
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fcMor ol ortlupedk mifcrv tbc other U i»ktint 
riirifi wnr of pbyifciJ ediiitioiL TTiey treat the aob- 
in an Intoestlnf mgrinw The book U the <nit 
fToirth of a atndy of the male atndeni* ot four 
tutfona One chapter deals entirely »Ith the ftath- 
rtf»1 report of the material drawn from examiDAtfona 
of theatndcntiof allaxeperkida. The first two chap- 
ten di**! In a faadnasns mrinw with erofutkaAry 
■nil ^ T<T T»iin>mt«l Inflococca on poaturo. 

Tl^ BTolntlanaiy trend of poatarB from the pri 
inordeal orjanlam throcfh am ptJbtip^ reptflc, 
pdmitire taiaoid primates, andoit an- 

thropcfds, pcehnman and finally homan fUges la 
preseDted. In the devdopment of earth-Uainr anl- 
mik the Ripenskn posture occarring In tree-uvliig 
adaptadons and the mpportiye pottnre in rronod 
Ihrl^ adaptatkms k presented ai being dlreetly 
Infittcoced by graTitadonal force. The ccTiroa 
mtmtsi infincnce and its cSect oo the final adult poa- 
tnre is traced from intra-dterlne and babyhood 
throogh the pre-school and pre-adolescent 
periods into the adolescent ar^ young adolt atagea. 

Normal poature h defined as the average of a Luge 
namher of poatuiil rraminatkm order the tame 
coEKfitkxia. There la the Ideal Dormal grmp aormal 
and tncfivldoal or haUtual ncrrmal poatorea. No 
attempt was made to judge type oormil becaoM 
the authon fptl that the bogment of poature abculd 
depasd, not on the questice of sleodeim or obese 
oea, bmt npoo the mechanlaU efiriec i r y of the 
position. 

Body mechania frees the itandpolnt of the Indk 
vidnil Joiot U anstoQUcally presented lo a 

The mechanical Inmence of one )Qist apon 
another and the ^ed on the poiture of the whole 
body when IndMdaal }oint medanici vary from the 
normal b carefully awyced 

I^wtnre examination compcitei t large chapter and 
deala with the variations or devUtkiQi from the nor 
mal of the Individual k'bita with structural or fane 
tiooal changes. The importance of recording Uk dc 
gree of varkdon In order to note aubaequent favor 
able or unfavorable changes with thertpr (a strwed. 

Feature in phyrical education has urMerrone raiU 
cal chartges from the ttadltioaal rendnes of the 
The tendency of individual study and ererdaes baa 
resulted In a new method of jA^cal education. 

A complete chaptn- on coirwtive exerciaei b ex 
ceUently presented with a detailed erplsn.tW of 
bow to p^orm each erereW 

Tbc book b well nhatiated with photogripha, db 
grams, and anatomical aketdKa. 

No one treating posture oi teaching phy^cal edu 
cation ahcaild be without thb book. Ita appeal b 
greatest to orthopedbta, phyikal tbeapitta, and 
teachen of phyikal educaUQu. PmmLxam. 


AS Iti name implies, Brooke a Siarbr 

Siirpn^ b a vwy coetdensed text covwlDf the 
field erf orthopedic iurgery TIk text b dhideti Into 


anatOfnVal snblecti chapters enr a bt i rtg of those o* 
htojofnt kneelolnta foot and ankle Fol^ ■boulder 
kiota hand and wrbt, the neck, apane, and pclvb. 
In addition to th*^ , there axe chapters on arthro- 
plasty and amputadoo, and one oo plaater-of-paib 
techidqut. The important phues of moat J the 
snbjccts counted aa orthopeolc turgerr are toodted 
npuD In a vny iaiel manner The book b quite wtS 
Ulttstiated with photograpfas, rocntgougiami, and 
drawings. There b no general cotaueratlon of ifis- 
eaac entities, other than u they Involve the ndfic 
joints. 

In the Tn«tn the treatment outlined b couaa ta 
tive, one exetpdoD ^wtng that erf the fibulir trans- 
plant to inrfacs the r e je cted bead of the h n nwr Ha la 
tnbcnmloaa of tbc ihoolder joint. 

Aa a handbook of orthopedic in r ger y tUa book 
b amptahle but it ^ in no way dlmlarT the more 
exte mr se ttiniiard texts now avaOalJe. 

Fuem A. rwtws 


'^HE results of various surgical p coet dn rci ou the 
^ pelvic aynpathetic n erv oua lyatem In luch gyne- 
cologtca! condltkaa u peMc Dcnralgb doe to cxid- 
Dcma of the cervli, so called eaaential pelvic neural- 
fla and dysmenorrhera, dyapareunla, and vaglnb- 
moa, cyxUJgia and ftmkiroal efiaordoa of the eil- 
nary fabddn, Imaarbcea and Intractable hydror 
rhe^ dbturfaanca erf the sexual sene, pratas 
vuhe amenccrhcEa, aptaib, and truphk changes ef 
the genital omna, are presented by Gaatce Cette b 
hb CkinTjU 0B 5ysi^^9iw Pthia n GyttaUfU.* 

The copdujlcaa are drawn both from hb own a 
paience and frm that reported in the Uterature of 
the subject. 

Of the various ujrgkal pcocednrei which have 
been nwd is tlv dbturbancts mentioned, rea ecti oo 
of the superior faypogaatik plexus s eems to be, sc 
cordinf U) the author s expoioiee, the pcocedur^ 
choice. The technique of the procure, advocira 
by Cotie In 1934 for the firat time b dea rri bed m 
detafl. 

The author fimk reason for attacking the svmp- 
ihetk nmroua lyxtem to rtlk^T these varitan pathJ- 
logical condition In the aasrrmptkm that by 
of the sympathetic nerves the organa innervated by 
them are cut ofl from the more mghly lit nated l ym- 
pathetic centm, and that the visceral plan« s^® 
Uma lihcrateiL Thus the pathways foe patholocW 
refiexxs which may cniginate in a db eawd cegtn, and 
which in turn m^ht produce such dbtuifaaxm ^H 
dywnenorrbcea, hydrorrhera, peurdtoa 
ro^ vulv*. etc^ are dWiaed. Acterf^ to tes 
author pen-arterial sympathectomy pcoducts^^t 
only a hypenemb of the deoervated org ana, but 
modification of of ab iwce al reflor^ 

There b occaalonaliy also a hktokgicalbatisfw 

surgical Inlerventkm upon the sympathetic nff^ 

For instance In jt caaes of cs wmH s I 

not amodated with apparent hafcni of the frol» 
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crgaiu or pelvic peritoneum microscopic eximlnt 
bon of the mpenor bypogtstric plexus revealed In 
16 casa definite signs of a neuritis in i cases the 
nerves ivcre foand sclerotic and in i case the plexus 
presented a ncuroms in a cases ncurlUs of the plexus 
iras concomitant with t cellulitis in the neighbor 
hood- In 9 cases the plexus was found to be blstologi 
ailyDormsL 

Girc must be used that the sjTnpathetlc nervons 
ijatem be approached at the proper site, in essential 
pelvic neuralgia with the pain located chiefly in the 
region of the aterus, spreading thence toward the 
tons, coccyx, and perineum, the nerve to be divided 
is the snperior hypogastric plexus m pain mainly 
in the lumbar rc^n the proadure of choice is re 
section of the nerves enterioz the hilns of the ovary 
or If the procedure is technically difficult a rcspec 
Uve ramibection section of the superior hsrmor 
rbciJdal EcrvtSj In addition to resection of the supc 
rkcr hyponstric plexus, Is indicated in cases in which 
the neunuric pain is chiefly of anorectal locstfon- 

The author further emphasiies the point that the 
operation upon the pelvic sympatheuc nerves fa 
tpecdogScal condidons be done only to relieve com 
plaints or symptoms whtdi can be directly attrib- 
uted to the fonction or d>*»function of and not for 
coaditfons obviously not concerned with, the syoapa 
thetic nervous Mtem 

A OMnblned operation on the pelvic tympatbetic 
nema and the genital organs or the adnexa, b un e ver 
coaservative the procedure may be makes It very 
t^fficult to eiuldish the exact part played by each 
procedure in the relief of a dven pathological coniiU 
tion. HieTefore the conclusions drawn from the 
author a observations are not always entirely con 
vtacmg for fnstance. while In 91 cases of essentisl 
dyamenonhcca whlcn was eftber the only symptom 
Present or was awodated with leucorrhata dyspar 
eubis, frigidity constipation enterxxoUtis dysutia 
rto. the treatment is listed aa wocessful without any 
s^tional operation upon the adnexa we find acta 
•By only 3 cases in wUch the treatment was resection 
of the superior hypo^tric plexus alone In the 88 
other cases this prccedure was combined with sppen 
dertomy. ligamentopexy or even occasional^ by 
cnodetuon cA a fcdilcular cyst or partial res^on 
of an orarv 

The lack of exact anatomical and physloloipcal 
data conce rning the sympathetic innervation 01 the 
various pelvic organs b anotiw reason for our in 
»bilUy to accept without reservatKms the ooodu 
arrived at as to the value of operations upon 
the sympathetic nerves in conditions 0/ a gjmeco- 
nature 

^Ih« participation of the sympathetic nervous s^ 
teen In these various disturbances might occasionally 
•oggest that operation would be of value in rc^e^dng 
the distress. However a thorou^ study of the prob- 
irtn, both from the anatomical and experimental 
P^t of view Is needed before exact indications for 
operatioa can be determined and resolta evaluated. 

G CntaioascT 


'T'HE five hundred page monograph, on fracture* 
of the extremities* by Reni Simon professor of 
the Faculty of Me^clne of Strasburg Is divided Into 
three wrts. The author first contiders fractures in 
gtnerat from the standpoint of biology etiology and 
aoatox&y He also describes the general symptoms 
and methods of treatment A chapter is devoted to 
problems of the union of fracture* and the treatment 
of compound fracture* in general The second part 
of the book covert the co^deration of iractare# of 
the upper extremity and the third part, fracture* 
of the lower catremity including those of the pelvic 
gir^e. 

The material is presented in concise form without 
lengthy blbliogTapDy or rantrovcrsUl opinions. In 
general, the anthor presents ku concepts of the mod 
cro knowledge of fracture*. Be ha* no unusual or 
radical theories or methods to pment His con 
■ideratloD of fractures of the uroer and lower ex 
tremlty are well daitified, according to the bone ia- 
vrd\td and the partlcalar parts of the bones. He 
preaettu the various method with their adrantage* 
and disadvantages, as well as their application to 
particular types of pathology 

The book contains neither photographs nor X ray* 
however it U remarkably well Ulustrated by diagram 
matic sketch portraying the aathor^i concepts of 
the bone pathology 

In tummary it may be raid that while this book 
adds nothing particularly new in prlndple to our 
knowledge it dve* as adequate conception of the 
Froich viewpomt of fracturt* of the eiirendtitti and 
advocates open reductios more frequently with a 
more general use of plate* and screws. 

A*r»ua H- Ccwixy 


T he third volume of The Practice of Medicine * of 
the serie* edited by George Blumcr appesurt 
about a year after the first two volume*. Toe au 
thor’s preface dearly state* the purpose and ctseatiaJ 
points empbssited in this volome ILL Tt is the pur 
poae of this volume to present the mater^ ordmatily 
oovtreti In the itasdard textbook on internal medi 
dne diseases of the nervous Mtem excepted. The 
underlying idea has been to gryx a ladd account of 
the prcKDl knowledge of each disease which is at 
the same time aathoritatlve concise sufficientiy 
comprehensive for ail practical purposes, and fr« 
from confusing discnstioos of unsetti^ though poad 
blv Interesting problems. There has been an attempt 
where possible to emphaiUe the relation of trauma 
to internal disease a field which Ij* been brought 
into the by workmen a compensation laws. 

The ceader will perhaps find that the emphasii on 
various dkeasex is not exactly that to wmch he is 
accustomed. With the passage of time some dis- 
eases become lea impertanL while others arise orr 
aasume more Importance Typhoid fever for ex 


tu FaACTtran iwa Slxaxus; Cungex XT TKSjuTxraorx. Br 
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unple. Is IcM crt«*hT]y tre*tcd than in many of 
the otter treatitea, bat typhoid ferer b a 
htg dW«M»- Tolajcnla and nadoUnt fever have i 
good deal of space asdgned to them, they are db- 
which are becmilof more prevalent and there 
fore more Important to the geinaJ pracdtlotier In 
the came way the sectloQ on aUcrgic dbeawt b mnch 
fuQa th»n b in a work of thb kind bat, here 
■ pin, we are deallof with a new field which b con 
sUntly growing and iggmlng greater and greater 
impocUnca. In thb volome, u in the preectUog 
ooea, an attanpt has been made to mate the mate 
rial easHv avtUable Dr Blnmer haa adccted varf 
ooi groupa oi mci to uabt In crating tMi aeriea. 
Many of the cmtifbatori to volome ill are rekUvely 
yoofli; men hat they ate men eapedally Intercat^ 
In the spedfic snbject swlfnrd to them and they are 
active Inv^gatoa in thm respectire fiekb. Some 
of the assignments appear ratho broad for an occa 
■focal contribntor ao that aame parts of tome aub- 
fecta are rather weakly treated. Joaeph Moore oat 
ilrraH the cectioQ on lyphilb aith pertinent com- 
menta (rom hb e ip eitcice opon poinu of question 
to all treating syphUb He ontlbKi treatment ao 
that gwd ntanigement b trn mediately vbuabaed bt 
tho*e leas famiUar with the various problems arbiog. 
The author dlaramrs undnlint fera, atipbviocoocal 
infections, lickettdal Infeedoea, food poiaonlng, db- 
eiaes of the peritCDeam osentom mesenterr medh 
utbmre, tod doeaaes o( the diaphragm lleutdadea 
peboalng from bites of repdla and Inaeeta. A defi- 
nlte attempt b made to iMude many cubieets met 
in ardlnary practice which are not found In the ataad- 
ard texts. On the abole the material b sfeeiy at 
ranged, well written, and a good hibliognphT foi 
lows each Kib>rct. U Eoacxt Bvaara. 

'^flE book by Poacy entitled Tkt Ulti^ #/ Dtr 
A (MtWexy* contains ninn tiapteta with tMrtv l«o 
Uhatratkins and an hbtorical It y the only 

hbteay of dennatolcigy in Eoglbh and repreaenU, In 
the miJ[L the itocy of the masters In that field and 
In medldae In ecneral, in ao far u U Is related to 
dermatology from jooo n c to the beginning of the 
twentieth cenhtry 

In tracing the gradual derdopmeit and p rewr em 
ol denaatology ihroo^ the croturiea, b the ^Ber 
ent countries, tbe anthor Uentl^ thew with defi- 
nite landmark! of adTanconent b adcnce sod 
cnltaro and b that acaae, the mossogiaph may be 
said to reflect the history of eh rfTk^ tkm 

The floabg, literary and narratiw style of the 
author CDHTeys to the reader a vlvii, human por 
tiayal of the pfemeen b dcrmatolctgy Tbe book U 
not merely a redtal of facts and events of interest 
to every dbdplc of /Eacobpfus, bat provides an 
evenbg ol entertainment and wQl be enk^ by 
evOT pbyridan. 

The hbtackil index of dermatefofy b the back of 


the book, preceding the general index, U a vahable 
asset to every dermatakgbt b rhtr it fomblKi a 
UbUomphy oi ikb tti i e s iea with iccessihle reler 
enctsfor the study of the cabject 

On tbe whole, It b a book very much worthwhile. 

EiTwaiD A Ouvn 


'^HE book. InftriioMJ tj lJu Ua»d by ADen B 
A Kanivtl is radical^ chin^ and Improved la 
Its new sixth edition. The tnbfect b d b c ui a e d 
four parts b an efTort to sbipUfy tbe presentalkn 
and make ft conform more nt^y to the uaual text 
book sMe. 

Part i of the book b cooccroed with the anatomy 
of the hand and forearm, hlany dcehait croa 
ccctlona of tbe hand and (orcarm demoastnte and 
clartfr tbe iBatoretcal rdatiooihjps of these ttroc 
tnres. Tbe relation between tbe synovial sheaths 
sod ma^ faacbl ^aces b t tr eaicd and demoa 
•trated oy drawings and \-ny% from the expert 
mental stodlea obtained by anthor fcOoirleg 
Injection of these structnics. The Qlastiatkns from 
these bfeetbna show tbe avenues thiongh which 
bfections of the band may spread. Tbe general 
principles pecnibr to bfectioos of tbe hind art 
gives. Tart 1 therefore covers the anatomkal and 
experlmestal coadderatlons as a group unlike the 
previous editioos b which they were mterrain^ed 
with the dbRal cwohlema. 

Part 11 conalom the 1 oca Used infections and 
dlnlral entities etdodve of Ivmphangltb, major 
fsadaj apace and trsdoa ihealh bfroioea. Coc- 
•Idcnble new materia] gathered from the rteent 
work of the anthor and fib aaeocUtes has beta In* 
sorted bto thb part. The addltiaos bdade the 
pccnlbr course of bfecticca froea bitea and b- 
)udcs from teeth, the pathology and treatment of 
roeUcarpopbalanztal jolDt bfectiona, of gsngrcnooi 
bfectknia, of bniiies from bdeOhle pencils, of 
catUe hair and other pecoUar bfections. 

Part 117 gives the dlagDOStic factors ar>d tmt 
meat of tbe three lerere common types of bfecticia 
of tbe haad. U-mphangWa, leooenwrltb, and nafor 
ftadal apace bfcctbn. The signs symptoms, dUg- 
noab and treatment of thcae bfections are ver^ 
ippn^jrfatdy daidfied and dbemwed under eievva 
chapters. The author emphasbes the fact that Uo 
lealona, lymphangltb and aopparatlve tenosvnovitb, 
are often unrecognixed and Impropertv treated- He 
aama agibit haatv Indiloos lor IvmphanfUb and 
urges early recognition and treatment of lopfwrs 
dve lenoaynovltts. Frequent reference b made to 
the anatnmlcal and erperfmental studies of Pirt I fa 
dbensabg the spread and treatment of these fa- 
fi»rtfoni. Tnostraflotts are bdoded showing tlw facs 
tloa of the various bdatos made foe bfectioos of 
th« tendon sheaths and forearm extenskea. 

Part n CDoabta of fire ebapters corerbg c« 
pllcatlona, aequelar and after treatment of iofec 
IT m riuw, Oewa rj ' 

' ' * 11*0 b-’ ? 
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tioni of the h»nd The pr cjcn t edition Indodes t 
more detailed description of the many new iplinta 
used bv the author and hu awodates The author 
fmphHTirM the importance of maintaining the 
“podtion of function throughout the treatment of 
infectlona of the hand- In the podtlon of function 
“the hand b In dorsal fleiion at the wrbt at an angle 
of 45 degrees the phalanges at the metacarpo* 
phalangeu and phalangeal joints ihoold be fleied 
to the same angle and most important, the thumb 
ihonld be abducted from the palm adducted toward 
the ulnar aide of the hand and rotated so that the 
flexor tarfacc of the thumb b oppoilte the flexor 
surface of the index finger 
Thb new edition of li^ecitont of Ike Hand remains 
the masterpiece and aothority on the subject. It b 
a dbtlnct improvement over the earlier editions In 
that Its organixatKm and presentation make thb 
rather difficult subject easier to resd understand 
and issimilate. The book b Indiipensable to the 
student, general practitioner and, above all to the 
surgeon. It cannot be too highly recommended. 

Elliott C Corm 

'T^HE first edition of Aschhdm s well known mono- 
graph on the diagnosis of pregnancy from the 
urine was out of print shortlj after Its appearance * 
The second edition u enlarge and rearranged to as 
to Include further investigauons of the author him 
•elf as well as the results of other mvatigatora who 
are working along the same Imes 
The final work along thb line has not of course 
been done. Mudi remains to be clarified before the 
subject IS a completed one Nevertheless thbmooo- 

I>iE ScKVAHmscx&mauQjm in cm Hicn r^Armeve tncD 
^r»n ■ II 1 1 i ■! EACESKtfn. B7 S Aachbrtai kI ed Uwv rrr 
a tarfw I0J3 


graph b dbtmctly worth while because it cames the 
work op to the present moment Ralph A. Rxis. 


T he book by Maingot The Ifanafemeni of Ab 
dominai Oferaltoa^ describes the procedures 
whlchheusesinhbpractice Itbobviouslj intended 
as he himself saja In the preface for internes and 
for the general practitioner who only occaaionally 
comes In contact with the management of abdominal 
operabons. The dcscriptiona are concise and dear 
but very brief In ord^ to enable the author to 
embod) the entire subject In the small handbook. 

The Idea b exetflenL The need for just such a 
treatbe U \Try definite the present textbooks on 
pre-operadve and postoperative maiugcment are 
altogether too voluminous to be used for read) 
reference by the busy interne The book naturaJh 
b dogmatic there is not space for a review of other 
peopTc s opinions. Because of thb dogmatic phase, 
the book will probably find disfavor with manv 
surgeons whose practice differs from that of Dr 
hlilngot furthermore there will be a limitation in 
Its vjuue lor use by the interne for just this reason 
Naturally in a small handbook, suen as thb present 
volume, it b Impossible to cover the entire subject 
and the anthor has picked such conditions as be 
evidently thinks are the most important ExceDent 
as the bwk b, It b very probable that the difference 
m the author’s technique from that which may be 
practiced in other established institutions, will in 
terlcrt to a certain extent with its general accept 
ance. However^ the reviewer does feel that it mil 
be of great service to the phyiidan who ^ds him 
self In charge of abdominal cases of a surgical nature 
Ralph Boxurt BcmtA* 
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The Hirroax ahd EnDDdOLOOT or Srpsiua. The 
5*hnnann Lectures, Unirenity ol Ulmob. By Wm- AHen 
AiL II J)., LED Sprii^field, Illinaii, andBalti- 
Maryland Charles C. Thonas, lOiJ. 

Fetal, NrwBOxir ahd Matexmal MoaBroin ahd 
Mohaijtt Report of the Sobconimlttee on Factors and 
^uses of Fetal, Newborn and Maternal Morbidity and 
Mortanty Hugo Ehrenfeat, MJ)., ChalnoaiL \VhiUi 
ucuse Conference on Child Health and ProtectiocL New 
and London D Appleton-Century Conipany igjj 

KtD Blood Cm DiAiccrots. By Cc^ Piice-Jooea, 
^■B (Lend.) New \oTk. and Londoci Oxford University 
I93J- 


Paxalyub m Chiuhpt By R- G Gordon, il D- 
D.Sc, FJI-C.P (Ed.) and M. Forrester Brown M 
M.S.(LoTid.) Locubm Oxford Umvenlty Press, 

Life d» the Maxiiro. By Alan Frank Guttmacber with 
the assbtann!) of Ellery Rand. New \ork The Viking 
Presa, 19M 

BioxooIa y PatolooIa de la Mrjjia Txatado de 
O usncraiciA t GurEcotooiA, nmucAno bajo la pixec 
adw DX LOB Doctdues. By Jofcf Hxlban xnd Ludwig 
Bcitx. Tradaddo directa mente del original aJemln por 
Joaquin Ntlnei Grfmatdoa, con b cobhoraddn tSftiica dd 
Dr D Arcadio Sdneha Lope*. Tomo ilL Madrid 
Editorial Phis Ultra, lojo. 

Veit’s HAJtPBcrcH pex G-ntAEXOLOoiz. Edited by 
Stoeckei jdrev eoLe<L,\oLlT sd half vitnfv der 
rauekologischcn Roentgentberaple ist part Die 
Behandhing der gutartigen Erfaanfcungen. By H Wlntx 
and F ^’IttenbeoL. ilonlch J F Bergmann, 1933 
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not By Koortb M UaCLar FRCS MJA MB 
BC aded Loertn Oifoed Uafrenlly Prm, loyy. 
Botx CanriH rt Deaaib i'a DtitAU, m. Bcoldqi 
u. PaiManEi Unennto m CiracAi, Raotouioi 
(.AL, AXD UcnotaoTAi Dwrena or Purusot* or 
OiowT*AtDDaEAnnT«SciLmr» Cyll \ llanta, 
DSc(UDd)MQ BlOod) BicONala) MRCS 
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Da Emout. By Dr SSpard Frey Leba^ rjr>. 
Thimt iMi- ^ 

StaiucAL AtATOtrr By Oiant Mij^ un nt 
a^) rR.CA(En») aded. 

reWttr lijij. 

SoM Mcmjw EmwioJO or BiAcnotrt Broan « 
Aiira Si. MArtiwj BtAuicwT Footoatoi Lio™ 
By W D Catww. MD SD, LLD DeW?^ 
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